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GENERAL  MEETING, 
12,  Hanover  Square,  Saturday,  December  10,  1842. 


REPORT  OF  THE  COUNCIL. 

The  Society  having  now  attained  an  amount  of  nearly  6500 
members,  and  excited  throughout  the  kingdom,  and  even  in  dis- 
tant colonies  of  the  empire,  a  lively  interest  in  the  prosecution 
and  success  of  agricultural  improvement,  it  has  become  a  suitable 
subject  of  inquiry  at  the  present  moment,  to  ascertain  in  what 
manner,  and  to  what  extent,  its  labours  have  tended  effectively  to 
disseminate  a  knowledge  of  improved  systems  and  carefully- 
tested  practices  of  modern  husbandry,  and  to  advance  in  their 
turn,  by  experiment,  observation,  and  sound  deduction,  the  stand- 
ard of  correctness  in  our  general  principles  of  agricultural  rea- 
soning. 

This  important  task  has  been  undertaken  and  accomplished  by 
Mr.  Pusey  :  and  in  the  portion  of  the  Journal  distributed  within 
these  few  weeks  among  the  members,  your  former  President  has 
given  to  the  agricultural  world  a  distinct  and  most  interesting 
survey  of  the  successful  mode  in  which  the  objects  of  the  Society 
have  slowly,  but  steadily  and  efiFectively,  developed  themselves 
during  that  brief  period  of  its  history.  That  contribution  to  your 
Journal  will  be  regarded  as  a  most  important  document  by  the 
numerous  members  into  whose  hands  it  has,  in  the  ordinary  course 
of  circulation,  already  found  its  way ;  and  while  it  supplies  to  the 
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Council  a  ready  exposition  of  the  steady  progress  of  the  Society 
in  its  career  of  usefulness,  it  affords  to  the  members  at  large  a 
satisfactory  assurance  of  the  important  results  which  must  ulti- 
mately be  obtained  in  the  prosecution  of  its  national  objects. 

The  Council  have  to  record  with  great  satisfaction  the  suc- 
cessful issue  of  the  annual  country  meeting  of  the  Society  at 
Bristol.  The  distinguished  reception  given  to  the  deputation  by 
Mr.  Phippen^  at  the  termination  of  his  mayoralty,  and  his  sub- 
sequent co-operation,  as  a  member  of  the  local  committee,  during 
the  preparations  for  the  meeting,  at  once  established  that  perfect 
cordiality  between  the  citizens  of  Bristol  and  the  members  of  the 
Society,  which  the  no  less  liberal,  zealous,  and  hospitable  co- 
operation of  his  successor,  Mr.  Franklyn,  contributed  to  maintain. 
To  Mr.  Franklyn,  as  chief  magistrate  of  the  city  of  Bristol,  the 
Society  were  indebted  for  every  attention,  and  especially  for  the 
excellent  arrangements  made  under  his  authority  and  that  of  the 
high-sheriff,  magistrates,  and  corporation,  in  maintaining  the 
public  order  of  the  place,  and  in  consulting  the  convenience  and 
safety  of  the  members  who  attended  the  meetmg.  The  best 
thanks  of  the  Society  have  already  been  given  to  both  these 
gentlemen. 

Mr.  Handley,  as  your  President,  conveyed  also  at  the  time  the 
thanks  of  the  Society  to  Mr.  M'Adam,  the  Chairman,  and  to 
the  members  of  the  Victoria  Conmiittee,  for  the  gratuitous  use  of 
the  spacious  and  commodious  rooms  in  which  the  official  business 
of  the  meeting  was  transacted,  and  the  council -dinner  took  place  ; 
to  Mr.  Adams,  the  owner  of  the  site  of  the  show-yard;  to  the 
Bristol  Institution,  for  the  use  of  their  theatre,  in  which  Mr. 
Smith,  of  Deanston,  delivered  his  valuable  lecture  on  draining  to 
the  members  of  the  Society;  and  to  the  Commercial-rooms' 
Committee,  the  Steam-ship  Company,  the  directors  of  the  Clifton 
Suspension -bridge,  the  vestry  of  St.  Mary  Redcliff,  and  the  other 
public  bodies  who  gratuitously  threw  open  to  the  free  access  and 
inspection  of  the  members  whatever  they  respectively  possessed 
of  general  interest.  The  Council  felt  equally  under  obligation, 
at  the  same  time,  to  the  Society  of  Merchant  Venturers,  Mr, 
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Ireland  Clayfield,  Mrs.  Worsley,  and  other  individuals,  who  I  ad 
liberally  offered  to  the  Society  the  free  occupation  and  disposal 
of  their  land.  To  Mr.  Miles,  as  the  Chairman,  and  to  the  Local 
Committee  the  Society  were  indebted  for  the  excellent  local 
arrangements  of  the  period.  The  registration  of  lodgings  by  Mr. 
Webb  Hall  contributed  essentially  to  the  convenience  of  the 
members  who  attended  the  meeting ;  and  the  devotion  of  time 
and  energies  so  cheerfully  given  by  Mr.  Marmont,  the  Secretary 
of  the  Local  Committee,  *to  the  cause  of  the  Society,  and  the 
numerous  surveys  and  plans  of  proposed  and  adopted  sites  for  the 
purpose  of  the  meeting,  including  a  detailed  plan  of  the  Victoria 
Grounds,  drawn  to  a  large  scale,  constituted  an  amount  of  in- 
valuable service,  which  the  Council  most  thankfully  acknowledge. 

In  addition  to  the  splendid  exhibition  of  Devon  cattle  and  other 
stock  at  the  Meeting,  and  an  exhibition  of  the  greatest  variety  of 
new  agricultural  implements  hitherto  made  on  any  similar  occa- 
sion, of  which  an  elaborate  report  has  been  drawn  up  by  the 
judges,  and  printed  in  the  Journal,  the  numerous  assemblage  of 
persons  interested  in  agriculture  from  every  part  of  the  kingdom 
contributed  to  render  the  Meeting  of  a  highly  interesting  cha- 
racter. The  presence  of  his  Royal  Highness  the  Duke  of  Cam- 
bridge, as  a  governor^  and  of  the  Hon.  Henry  Everett,  as  an 
honorary  member,  and  their  lively  participation  in  the  proceed- 
ings of  the  Meeting,  were  circumstances  which,  in  many  national 
points  of  view,  added  a  peculiar  interest  to  the  occasion. 

The  Council  have  received  from  the  deputation  to  the  town  of 
Derby  a  favom^ble  report  of  the  various  sites  inspected  as  suitable 
for  the  purposes  of  the  show -yard,  pavilion,  official  rooms,  and 
lecture ;  to  which  they  were  conducted  by  the  mayor,  Mr.  Colvile 
the  chairman,  and  the  members  of  the  local  committee ;  and  they 
have  announced  in  the  prize  sheet,  which  has  been  extensively 
advertised  in  the  public  papers  of  that  neighbourhood,  as  well  as 
in  the  London  agricultural  papers,  that  the  principal  day  of  the 
show  is  fixed  for  Thursday,  the  13th  of  July ;  and  that  all  certifi- 
cates will  be  required  to  be  lodged  with  the  secretary  by  the  1st 
of  June  preceding.    The  Council  beg  to  call  the  attention  of  the 
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members  of  the  Society  to  this  rule ;  they  having  decided  that  in 
no  case  whatever  shall  any  certificate  be  received  after  that  date. 

The  Finance  Committee  have  reported  that^  notwithstanding 
the  hopes  entertained  by  the  Coundl  of  the  payment  of  the 
arrears  of  subscription,  there  still  remains  a  large  amount  of  out- 
standing debt  due  to  the  Society  under  this  head ;  which  it  will 
be  their  duty  very  early  to  take  into  their  most  mature  and  serious 
consideration. 

The  Council  have,  since  their  last  report,  passed  a  resolution 
affecting  the  order  of  their  meetings,  and  defining  the  character  of 
the  business  to  be  transacted  at  them ;  limiting  to  the  first  Wednes- 
day in  every  month,  at  which  any  governors  can  be  present,  the 
deliberations  and  resolutions  on  the  strict  official  details  of  the 
Society's  business ;  and  throwing  open  to  the  meetings  held  on 
the  three  other  Wednesdays  of  the  month  the  presentation  and 
discussion  of  communications  on  the  subject  of  s^cnltural  in- 
terest— all  members  of  the  Society  being  allowed  the  privilege  of 
attending  these  last  mentioned  weekly  meetings  of  the  Council. 

At  the  close  of  the  session  in  August  last,  the  Council  confided 
to  Mr.  Dean,  as  honorary  director  of  the  works^  the  arrangements 
required  for  adapting  the  various  parts  of  the  Society's  house  to 
the  several  objects  and  purposes  decided  upon  by  them  at  their 
former  meetings.  To  this  important  task,  Mr.  Dean,  forming  a 
quorum  of  the  house  committee,  with  the  friendly  co-operation 
of  Mr.  Burke  and  Mr.  Gibbs,  devoted  himself  during  the  late 
autumnal  vacation,  with  a  success,  and  amount  of  time  and  ex- 
ertion, which  fully  entitle  him  to  the  best  acknowledgments 
of  the  Society;  and  has  presented  to  the  Council  his  detailed 
reports  of  the  progress  of  the  works,  and  explained  at  length  the 
various  objects  to  which  each  department  of  his  plan  is  adapted. 

Mr.  Dean  has  arranged  the  basement  of  the  house  as  a  depo- 
sitory for  the  display  of  such  implements  and  other  objects  as  the 
Council  may  think  fit  to  exhibit.  On  the  first  floor,  in  addition 
to  the  council  and  committee  rooms,  a  library  and  reading-room, 
open  to  members,  has  been  provided,  in  which  it  is  intended  to 
form  a  standard  collection  of  the  best  works  on  agricultural 
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science  and  practice ;  and  to  take  in^  as  they  appear^  the  various 
English  and  foreign  periodicals  of  an  agricultural  character;  and 
where  cases  have  already  been  fitted  up  for  the  exhibition  of  col- 
lections of  wheat,  grasses,  wool,  and  other  objects  of  permanent 
interest.  The  remainder  of  the  house  comprises  the  secretary's 
apartments,  the  porter's  hall  and  dwelling-room,  the  secretary  s 
and  clerks*  rooms,  and  the  various  offices  connected  with  the  esta- 
blishment ;  all  of  which  have  been  fitted  up  with  the  greatest 
attention  to  the  comfort  and  convenience  of  the  several  parties  to 
whom  they  apply,  and,  at  the  same  time,  with  a  due  regard  to 
judicious  economy  in  the  outlay. 

The  Council  have  resolved  not  to  give  the  prize  to  any  of  the 
samples  of  seed-wheat  selected  at  the  Liverpool  Meeting,  and 
tried  during  the  past  season  with  other  varieties  commonly  grown 
in  the  respective  neighbourhoods  where  the  trials  have  been 
made,  and  of  which  the  results  are  given  in  the  last  part  of  the 
Journal. 

The  Council  have  to  report  to  the  General  Meeting  the  fol- 
lowing adjudication  of  the  prizes  for  the  essays  and  reports  of  ex- 
periments in  the  present  year : — 

To  Barugh  Almack,  late  of  Bishop  Burton,  in  the  East  Riding 
of  the  county  of  York,  and  now  of  No.  1 1,  Great  George  Street, 
Westminster,  and  23,  Alexander  Square,  Brompton — the  prize  of 
20  sovereigns,  for  the  best  report  of  experiments  on  the  drill  hus- 
bandry of  turnips. 

To  Andrew  Leighton,  of  Chelveston,  near  Higham  Ferrers, 
Northamptonshire — the  prize  of  20  sovereigns,  for  the  best  ac- 
count of  the  natural  history,  anatomy,  habits,  and  economy  of  the 
wire-worm,  and  the  best  means  of  protection  against  its  ravages. 

To  the  Rev.  William  Lewis  Rham,  M.A.,  vicar  of  Winkfiehl, 
near  Bracknell,  Berkshire — the  prize  of  20  sovereigns,  for  the 
best  essay  on  the  mechanical  properties  of  the  plough. 

To  John  Barton,  of  East  Leigh,  near  Emsworth,  Hampshire— 
the  prize  of  20  sovereigns,  for  the  best  account  of  the  rotations  of 
crops  suited  for  light  lands. 

To  George  Fownes,  doctor  of  philosophy  in  the  University  of 
Giessen,  and  chemical  lecturer  in  the  Medical  School  of  the 
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Charing  Cross  Hospital — the  prize  of  20  sovereigns,  for  the  best 
essay  on  the  food  of  plants. 

The  Council  have  further  to  report,  that  no  essays  were  sent  in 
to  compete  for  the  prize  of  15  sovereigns  offered  by  the  Society 
for  the  best  account  of  the  varieties  of  wheat  suited  to  different 
soils,  nor  any  essay  of  sufficient  merit  on  the  making  of  cheese. 
They  have  received  from  the  judges  appointed  to  consider  the 
merits  of  the  essays  competing  for  the  gold  medal  offered  by  the 
Society  for  the  best  account  or  record  of  the  prognostics  or 
natural  signs  of  changes  in  the  weather,  their  report  on  the  rela- 
tive merits  of  the  essays  on  this  subject ;  and,  in  accordance  with 
the  conditions  of  that  prize,  the  Council  have  placed  copies  of  the 
selected  essays  in  the  hands  of  Mr.  Morton^  jun.,  of  the  Whitfield 
Example  Farm,  for  the  purpose  of  a  twelvemonth's  accurate  and 
extensive  trial  of  the  practical  value  and  general  correctness  of  the 
rules  laid  down  by  the  respective  writers  of  these  essays,  as  indi- 
cating the  signs  of  such  changes  of  weather. 

The  Council,  in  pursuance  of  the  conditions  of  the  prize  of  10 
sovereigns  for  an  account  of  the  best  mode  of  curing  butter  for 
future  consumption,  and  for  preservation  in  foreign  countries, 
have  had  the  various  samples  sent  in  by  the  competitors  sub- 
mitted to  the  examination  and  judgment  of  two  eminent  dairymen 
of  the  metropolis,  who  have  decided,  after  a  very  careful  examina- 
tion, that  the  whole  of  the  samples  of  butter  competing  for  the 
Society's  prize  are  of  a  very  inferior  quality,  and  utterly  worthless 
as  proofs  of  any  efficient  modes  having  been  employed  of  curing 
the  butter  for  future  consumption. 

The  essays  for  the  prize  of  20  sovereigns,  for  the  best  account 
of  the  rotations  of  crops  suited  for  heavy  lands,  have  received  the 
most  careful  examination  and  scrutiny  of  the  judges  in  that  de- 
partment, without,  however,  their  agreeing  in  their  decision  on  the 
particular  essay  most  worthy  of  the  prize.  The  Council  have 
accordingly  appointed  another  member  of  the  Society  to  act  as 
umpire  on  the  comparative  merits  of  the  two  contending  essays, 
each  of  which  has  on  this  occasion  been  selected  by  th  judges 
respectively  as  the  best. 

The  Council  have  placed  the  names  of  the  Hon.  Henry 
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Everett^  the  American  minister ;  of  Dr.  Playfair,  the  translator 
of  Dr.  Liebig's  Organic  Chemistry  applied  to  Agriculture ;  and 
of  Mr.  Edward  Solly,  jun.,  lecturer  on  agricultural  chemistry  to 
the  Horticultural  Society  of  London^  on  the  list  of  the  honorary 
members  of  the  Society ;  and  they  acknowledge^  with  their  best 
thanks,  the  valuable  service  Dr.  Playfair  has  rendered  to  the 
Society  in  delivering  before  the  members,  at  their  present  De- 
cember meeting,  two  lectures  on  the  important  subject  of  the 
application  of  the  principles  of  physiology  to  the  fattening  of 
cattle. 

By  order  of  the  Council, 

JAMES  HUDSON,  Secretary. 


(Efenetal  itteetings  of  1843. 


The  Anniversary  Meeting,  in  London,  on  Monday,  May  22, 
1 843,  at  twelve  o'clock  precisely. 

The  Annual  Country  Meeting,  at  Derby:  principal  day  of 
the  Show,  Thursday,  July  13,  1843. 

The  General  December  Meeting,  in  London,  on  Saturday 
December  9,  at  twelve  o'clock  precisely. 


CoTTAOB  Economy. — Mr.  Main'i  article  ou  Ck>ttage  GardeDing,  and  Mr.  Burke*f 
compilaHon  on  Cottage  Economy  and  Cookery,  have  each  been  reprinted  from  the 
Joamal  in  a  leparate  form,  for  cheap  diatribation.  Either  or  both  of  these  tracts  may 
be  obtained  by  memben  at  the  rate  of  1«.  per  dozen  copies,  on  their  enclosing  to  the 
Seeretary  a  poet-office  money-order  for  the  number  required ;  at  the  same  time  stating 
the  moat  eligible  mode  of  conveyance  by  which  the  copies  can  be  transmitted  to  their 
address. 

VoLUif  B8  OF  THE  JousNAL. — ^The  first  Volume  of  the  Journal  consists  otfwr  parts, 
the  second  and  third  Volumes  of  three  parts  each  (the  second  and  third  parts  of  the 
diird  Volume  being  comprised  in  a  double  number).  The  Journal  will  in  future  be 
published  half-yearly,  namely,  the  first  half -volume  in  the  spring  and  the  second  in  the 
autumn  of  each  year. 

SuBScaiPTiONS  may  be  paid  to  the  Secretary,  in  the  most  direct  and  satisfactory 
manner,  by  means  of  Post-office  orders^  to  be  obtained  on  application  at  any  of  the 
principal  Post-offices  throughout  the  kingdom.  Subscriptions  are  due  in  advance,  fur 
each  year,  on  the  1st  of  January ;  and  are  in  airear  if  unpaid-  by  the  1st  of  June 
ensuing.   No  Member  is  entitled  to  the  Journal  whose  subscription  is  in  arrear. 


X 


statement  of  Receipts  and  Payments, 


o 

CO 

© 

CO 

© 

o 

1— 1 

o 

CO 

00 

© 

© 

1-4 

Oi 
Oi 

eo 

eo  r* 

CO 

CO 

1000 

1687 

© 


o 


00 

^  8 


O  ©  CO 

o  ltd  00 

l-H  1-4 

I*  I*  © 


(  "  ) 


PBIMCIPAL  Day  op  the  Show:  Thubsday,  July  13,  1843. 


THB  PBIZES  abb  OPEN  TO  GENEBAL  COMPETITION. 


P0BM8  OP  CBBTIPICATE8  TO  BE  PBOCUBED  ON  APPLICATION  TO  THE  SECBETABY,  12^ 
HANOVBB  SQUABE,  LONDON. 

ALL  CEBTIFICATBS  MUST  BE  BETUBNBD,  FILLED  UP,  TO  THE  SECBETABY,  ON  OB 
BEFOBE  THE  IST  OP  JtTNE,  1843;  THE  COUNCIL  HAVING  BBSOLVED, 
THAf  IN  NO  CASE  WHATEVEB  SHALL  ANY  CEBTIPICATE 
BE  BECBIVED  AFTBB  THAT  DATE. 


Prizes  for  Improving  the  Breed  of  Cattle. — 1843. 
Short-Horns. 

CLASS 

1 .  To  the  owner  of  the  best  Bull  calved  previously 

to  the  Ist  of  January,  1841      .    .    •  • 
To  the  owner  of  the  second-best  ditto  ditto 

2.  To  the  owner  of  the  best  Bull  calved  since  the 

let  of  January,  1841,  and  more  than  one 
year  old  

3.  To  the  owner  of  the  best  Cow  in  milk  •    .  . 

4.  To  the  owner  of  the  best  in-calf  Heifer,  not  ex- 

ceeding three  years  old  

5.  To  the  owner  of  the  best  Yearling  Heifer  . 

Herefords. 

1.  To  the  owner  of  the  best  Bull  calved  previously 

to  the  1st  of  January,  1841      •    .    •  . 
To  the  owner  of  the  second-best  ditto  ditto 

2.  To  the  owner  of  the  best  Bull  calved  since  the 

Ist  of  January,  1841,  and  more  than  one 
year  old  

3.  To  the  ovmer  of  the  best  Cow  in  milk  . 

4.  To  the  owner  of  the  best  in-calf  Heifer,  not  ex- 

ceeding three  years  old  

5.  To  the  owner  of  the  best  Yearling  Heifer  . 

Devons. 

1.  To  the  owner  of  the  best  Bull  calved  previously 

to  the  1st  of  January,  1841  

To  the  owner  of  the  second-best  ditto  ditto  . 


Thirty  Sovereigns. 
Fifteen  Sovereigns. 


Twenty  Sovereigns. 
Fifteen  Sovereigns. 

Fifteen  Sovereigns. 
Ten  Sovereigns. 


Thirty  Sovereigns. 
Fifteen  Sovereigns. 


Twenty  Sovereigns. 
Fifteen  Sovereigns. 

Fifteen  Sovereigns. 
Ten  Sovereigns. 


Thirty  Sovereigns. 
Fifteen  Sovereigns, 
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CLASS 

2.  To  the  owner  of  the  heat  Bull  calved  since  the 

let  of  January,  1841,  and  more  than  one 

year  old  Twenty  Sovereigns. 

3.  To  the  owner  of  the  best  Cow  in  milk  .    .    .  Fifteen  Sovereigns. 

4.  To  the  owner  of  the  best  in-calf  Heifer,  not  ex- 

ceeding three  years  old  Fifteen  Sovereigns. 

5.  To  the  owner  of  the  best  Yearling  Heifer    .    .  Ten  Sovereigns. 

Cattle  op  any  Breed,  or  Cross: 

Not  quaiified  to  con^ete  at  Short-homt,  Here/ord*^  or  Devotu. 

1.  To  the  owner  of  the  best  Bull  calved  previously 

to  the  Ist  of  January,  1841      ....  Thirty  Soverei^s. 
To  the  owner  of  the  second-best  ditto  ditto      •  Fifteen  Sovereigns. 

2.  To  the  owner  of  the  best  Bull  calved  since  the  . 

Ist  of  January,  1841,  and  more  than  one 

year  old  Twenty  Sovereigns. 

3.  To  the  owner  of  the  best  Cow  in  milk  .    .    .  Fifteen  Sovereigns. 

4.  To  the  owner  of  the  best  in-calf  Heifer,  not  ex- 

ceeding three  years  old  Fifteen  Sovereigns. 

5.  To  the  owner  of  the  best  Yearling  Heifer   .    .  Ten  Sovereigns. 


Horses. 

1.  To  the  owner  of  the  best  Cart-Stallion  of  4 

years  old  and  upwards  Thirty  Sovereigns. 

To  the  owner  of  the  second-best  ditto  ditto     .  Twenty  Sovereigns. 

2.  To  the  owner  of  the  best  two  years-old  ditto 

foaled  since  the  1st  of  January,  1841  .     •  Fifteen  Sovereigns. 

3.  To  the  owner  of  the  best  Cart-Mare  and  Foal  .  Twenty  Sovereigns. 
To  the  owner  of  the  second-best  ditto   •    .    .  Ten  Sovereigns. 

4.  To  the  owner  of  the  best  two  years-old  Filly    •  Ten  Sovereigns. 

5.  To  the  owner  of  the  best  Thokough-bred  Stal- 

lion, which  shall  have  served  Mares  at  a 
price  not  exceeding  three  guineas  (and  with 
a  groom's  fee  of  not  more  than  five  shiUings), 
in  the  season  of  1843    •  Thirty  Sovereigns. 


SHEEP. 

Prizes  for  Improving  the  Breed  of  Sheep. — 1843. 
Leicesters. 

CLASS 

1.  To  the  owner  of  the  best  Shearling  Ram    .    .  Thirty  Sovereigns. 
To  the  owner  of  the  second-best  ditto   •    •    •  Fifteen  Sovereigns. 

2.  To  the  owner  of  the  best  Ram  of  any  other  age .  Thirty  Sovereigns. 
To  the  owner  of  the  second-best  ditto   •    •    •  Fifteen  Sovereigns. 
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CLASS 

3.  To  the  owner  of  the  best  pen  of  Five  Shearling 

Ewes  Ten  Sovereigns. 

To  the  owner  of  the  second-best  ditto  ditto     •  Five  Sovereigns. 

South  Downs,  or  other  Short-woolled  Sheep. 

1.  To  the  owner  of  the  best  ShearUng  Ram    .    .  Thirty  Sovereigns. 
To  the  owner  of  the  second-best  ditto    .     .    •  Fifteen  Sovereigns. 

2.  To  the  owner  of  the  best  Ram  of  any  other  age  .  Thirty  Sovereigns. 
To  the  owner  of  the  second-best  ditto   •    .    .  Fifteen  Sovereigns. 

3.  To  the  owner  of  the  best  pen  of  Five  Shearling 

Ewes  Ten  Sovereigns. 

To  the  owner  of  the  second-best  ditto  ditto  .    •  Five  Sovereigns. 

LoNO-wooLLED  Sheep  : 

Noi  qualified  to  compete  at  Leieettert, 

1 .  To  the  owner  of  the  best  Shearling  Ram    •    .  Thirty  Sovereigns. 
To  the  owner  of  the  second-best  ditto   .    .    •  Fifteen  Sovereigns. 

2.  To  the  owner  of  the  best  Ram  of  any  other  age .  Thirty  Sovereigns. 
To  the  owner  of  the  second-best  ditto   •    .    •  Fifteen  Sovereigns. 

3.  To  the  owner  of  the  best  pen  of  Five  Shearling 

Ewes  Ten  Sovereigns. 

To  the  owner  of  the  second-best  ditto  ditto  •    •  Five  Sovereigns. 


Pigs. 

1.  To  the  owner  of  the  best  Boar  of  a  large  breed  •  Ten  Sovereigns. 
To  the  owner  of  the  second-best  ditto  ditto  •    •  Five  Sovereigns. 

2.  To  the  owner  of  the  best  Boar  of  a  small  breed.  Ten  Sovereigns. 
To  the  owner  of  the  second-best  ditto  ditto  •    •  Five  Sovereigns. 

3.  To  the  owner  of  the  best  breeding  Sow  of  a  large 

breed  Ten  Sovereigns. 

4.  To  the  owner  of  the  best  breeding  Sow  of  a  small 

breed  Ten  Sovereigns. 

5.  To  the  owner  of  the  best  pen  of  three  breeding 

Sow-Pigs  of  the  same  litter,  above  four  and 

under  nine  months  old  Ten  Sovereigns. 


Agricultural  Implements. 

For  the  Plough  best  adapted  to  heavy  land     .    .  Twenty  Sovereigns. 
For  the  Plough  best  adapted  to  light  land      •    .  Twenty  Sovereigns. 
For  the  Drill  which  shall  possess  the  best  method  of 
distributing  compost,  or  other  manures  in  a 
moist  or  Srj  state,  quantity  being  especially 

considered  Thirty  Sovereigns. 

N.B.— Other  qualities  being  equal,  the  preference  will  be  given  to 
the  Drill  which  may  be  l^st  adapted  to  cover  the  manure  with 
soil  before  the  seed  is  deposited. 
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Prizes  for  the  Meeting  at  Derby. 


For  the  best  Scarifier  . 
For  the  best  Chaff-Cutter 


Fifteen  Sovereigns. 
Ten  Sovereigns. 


For  the  Draining  Tile  for  agricultural  purposes, 
which  shall  have  been  bond  fide  sold  at  the 
cheapest  rate  during  the  past  year,  regard  being 
had  to  the  local  circumstances  affecting  the  cost 
of  production,  and  which,  in  the  opinion  of  the 
Judges,  shall  be  sufficiently  durable   .    .    .  Ten  Sovereigns. 

For  the  best  set  of  Harrows  Ten  Sovereigns. 

For  the  best  agricultural  carriage,  with  or  without 
springs,  for  the  general  purposes  of  road  and 
field  Twenty  Sovereigns. 

For  the  best  and  cheapest  Stack-covering,  to  super- 
sede Thatching  Twenty  Sovereigns. 

For  the  best  Drill-Presser  Ten  Sovereigns. 

For  the  best  Chum  Five  Sovereigns. 

The  Society  wishes  to  call  the  attention  of  Machine-makers  to  Improved 
Steam  Apparatus  for  Roots, — ^to  small  or  portable  Corn-Mills, — to  Broad 
Shares  for  paring  Stubbles, — to  a  Rake  for  collecting  Couch, — to  Agricul- 
tural Harness  and  Grearing  generally :  for  which  Prizes  or  Medals  will  be 
awarded  bv  the  Judges. 

The  Judges  will  especially  consider  the  selling-price  of  the  Implements 
exhibited,  which  must  be  stated  in  the  certificate ;  and  they  are  instructed 
to  withhold  Prizes  where  there  shall  not  appear  to  be  sufficient  merit. 

Printed  Forms  of.Certificates  of  Entry  by  Exhibitors  may  be  obtained  of 
the  Secretary,  at  No.  12,  Hanover  Square,  London,  and  must  be  returned  to 
him,  filled  up,  by  the  1st  of  June,  1843;  the  Council  having  decided,  that 
in  no  case  whatever  shall  any  Certificate  be  received  after  that  date.  All 
Implements  must  be  in  the  Show-Yard  before  Nine  o'clock  on  the  evening 
of  Friday,  the  7th  of  July  ;  and  all  Implements  so  admitted  will  be  liable  to 
be  proved  by  actual  trial  on  the  recommendation  of  the  Judges. 

The  Judges  will  make  a  selection  of  such  Ploughs  and  other  Implements 
as  appear  to  them  to  possess  peculiar  merit,  and  reserve  their  final  decision, 
where  necessary,  until  they  shall  have  tested  them  in  a  subsequent  trial,  to 
be  hereafter  arranged,  and  to  take  place  at  a  suitable  season  of  the  year. 


Cheese. 


To  the  Exhibitor  of  the  best  Hundred-weight  of 
Cheese  (of  any  kind)  

To  the  Exhibitor  of  the  second-best  ditto  (of  any 
kind)   


Ten  Sovereigns. 
Five  Sovereigns. 


Extra  Stock,  Roots,  and  Seeds. 


For  Extra  Stock  of  any  kind,  not  shown  for  any  of 
the  above  Prizes,  and  for  Roots,  Seeds,  &c.. 
Prizes  may  be  awarded  and  apportioned,  by  the 
Committee  and  Judges,  to  an  amount  not  ex- 
ceeding in  the  whole  


Fifty  Sovereigns. 
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Any  New  Implement. 

For  the  Invention  of  any  new  Agricultural  Implement,  such  sum  as 
the  Society  may  think  proper  to  award. 


Seed-Wheat. 

I.  Thirty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  he  given  to 
the  Exhihitor,  at  the  Meeting  at  Derby,  of  the  best  14  bushels  of  White 
Wheat,  of  the  harvest  of  1842,  and  gro^vn  by  himself. 

II.  Thirty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
to  the  Exhibitor,  at  the  Meeting  at  Derby,  of  the  best  14  bushels  of  Red 
Wheat,  of  the  harvest  of  1842,  and  grown  by  himself. 

III.  Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be 
given  to  the  Exhibitor,  at  the  Meeting  at  Derby,  of  the  best  14  bushels 
of  Spring  Wheat,  of  the  harvest  of  1842,  and  grown  by  himself. 

Competitors  are  requested  to  send  with  their  wheat,  specimens,  fairly 
taken,  of  the  same  in  the  ear,  with  the  whole  of  the  straw,  in  a  bundle 
not  less  than  one  foot  in  diameter,  and  with  the  roots  attached. 

[12  bushels  of  the  wheat  will  be  sealed  up  by  the  judges,  and  one  of 
the  remaining  bushels  of  each  variety  will  be  exhibited  as  a  sample 
to  the  public ;  the  other  being  kept  for  comparison  with  the  pro- 
duce of  the  next  year.  At  the  Greneral  Meeting  in  December,  1 844, 
the  prizes  will  be  awarded.] 

The  two  best  samples  of  each  of  these  three  classes  of  wheat,  without  at  that 
time  distinguishing,  in  any  of  the  cases,  between  the  comparative  merits  of 
either  sample,  will  be  selected  by  the  judges  appointed  for  the  Meeting  at 
Derby ;  and  will  be  sown,  under  the  direction  of  the  Society  (the  winter 
wheats  in  the  autumn  of  1843,  and  the  spring  wheat  not  earlier  than  the 
I  St  of  March,  in  1844)  by  four  farmers;  who  will  make  their  report,  upon 
which  the  prizes  will  be  awarded,  provided  there  be  sufficient  merit  in  any 
of  the  samples.  Ten  Sovereigns  will  be  given  at  the  Meeting  at  Derby  to 
each  Exhibitor  whose  Wheat  nas  been  selected  for  trial. 

No  variety  of  Wheat  which  has  been  selected  for  trial  at  any  previous 
show  shall  be  qualified  to  compete. 


GENERAL  REGULATIONS  FOR  EXHIBITION. 

I.  No  stock  can  be  admitted  for  exhibition  unless  the  necessary  certi- 
ficates, filled  in,  on  the  printed  form  prescribed,  and  signed  by  the 
exhibitor  (or  his  agent),  in  the  manner  directed,  have  been  delivered  to 
the  Secretary,  or  sent  (postage  free),  so  as  to  reach  the  Society's  house. 
No.  12,  Hanover  Square,  London,  on  or  before  the  1st  of  June  next ; 
after  which  day  no  certificates  will  be  accepted.  Proper  admission- 
tickets,  corresponding  to  the  certificates,  will  be  sent  to  the  exhibitors, 
and  be  required  to  be  delivered  with  their  animals  on  presenting  them 
for  admission  into  the  Show -yard ;  when  the  printed  numbers  will  also  be 
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required  to  be  affixed  to  each  animal,  respectively,  by  the  persons  who 
are  in  charge  of  them. 

II.  The  name  and  residence  of  the  breeder  of  each  animal  exhibited, 
when  known,  should  be  stated. 

III.  Non-members  will  be  required  to  pay  five  shillings  for  every 
head  or  lot  of  live  stock,  or  articles  of  exhibition,  before  obtaining 
tickets  of  admission  to  bring  their  stock  into  the  Show-yard ;  and  this 
amount  must  be  remitted  by  means  of  post-office  order,  made  payable 
to  the  Secretary,  and  enclosed  with  the  certificate. 

IV.  The  same  animal  cannot  be  entered  for  two  classes ;  and  in  all 
cases  the  age  of  an  animal  is  to  be  computed  from  the  day  of  birth,  ex- 
cepting in  the  case  of  horses,  when  the  year  only  will  be  required. 

V.  No  animal  which  won  a  first  prize  in  any  class  at  the  previous 
meetings  of  the  Society  will  be  allowed  to  compel  for  a  similar  prize  at 
the  meeting  at  Derby. 

VI.  The  sheep  exhibited  for  any  of  the  prizes  must  have  been  really 
and  fairly  shorn  between  the  1st  of  May  and  the  Ist  of  July,  1843, 
both  days  inclusive. 

VII.  Persons  intending  to  exhibit  Extra  Stock  must  give  notice  to 
the  Secretary  on  or  before  the  1st  of  June  next. 

VIII.  Any  person  who  shall  have  been  proved,  to  the  satisfaction  of 
the  Council,  to  have  been  excluded  from  showing  for  Drizes  at  the  exhi- 
bition of  any  society  in  consequence  of  having  been  convicted  of  an 
attempt  to  obtain  a  prize  by  giving  a  false  certificate,  shall  not  be 
allowed  to  compete  for  any  of  the  prizes  offered  by  the  Royal  Agricul- 
tural Society  of  England. 

IX.  In  case  any  gentleman,  or  number  of  gentlemen,  wish  to  offer  a 
prize  for  any  class  of  stock  not  distinctly  specified  among  the  prizes 
offered  by  the  Society,  he  or  they  will  be  allowed  to  offer  such  prize  at,, 
the  meeting  at  Derby ;  and  the  stock  which  shall  compete  for  such " 
prize  shall  be  exhibited,  subject  to  such  conditions  as  shall  be  decided 
upon  by  the  Council ;  and  the  prize  awarded  by  such  of  the  judges  as 
the  Council  shall  select.  Animals  exhibited  for  such  prizes  shall  not 
be  prevented  from  competing  for  any  of  the  prizes  offered  by  the  Society 
for  which  they  are  qualified. 

X.  Stock  of  every  description  can  only  be  admitted  into  the  Show- 
yard  on  the  presentation  with  them  of  the  proper  tickets,  and  between 
the  hours  of  eight  in  the  morning  and  eight  at  night,  on  Tuesday  the 
11th  of  July;  and  must  remain  in  the  Show-yard  until  after  six  o'clock 
in  the  afternoon  of  Thursday  the  13th  of  July ;  and  no  animal  can  be 
removed  from  its  place,  or  taken  out  of  the  Show-yard,  without  leave  in 
writing  from  the  Director  or  Stewards ;  nor  will  they  be  allowed  to  be 
removed  from  the  yard  until  after  ten  o'clock  on  the  morning  of  Friday 
the  14th  of  July,  witliout  leave  in  writing  from  the  Director  or  Stewards 
of  the  yard. 

N.B. — Stallions  only  may  be  removed  for  the  night. 

XI.  Persons  intending  to  exhibit  Seed-wheat,  Implements,  Seeds, 
Roots,  Cheese,  &c.,  must  give  notice  to  the  Secretary  of  the  Society,  in 
Hanover  Square,  London,  on  or  before  the  1st  of  June,  and  furnish  him 
with  a  description  (written  on  one  side  only  of  the  certificate)  of  the 
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articles  intended  to  be  shown,  and  the  probable  space  which  may  be 
required  for  them  (bearing  in  mind  that  the  sheds  are  only  20  feet  wide), 
in  order  that  the  Stewards  may  be  enabled  properly  to  apportion  the 
space  allotted  for  the  exhibition  of  such  articles  among  the  various 
parties  making  application ;  and  the  articles  to  be  exhibited  must  be 
brought  to  the  Show-yard  before  nine  o'clock  on  the  evening  of  Friday, 
July  7th,  as  none  will  be  admitted  after  that  day  and  hour. 

XII.  Whenever  reference  is  made  to  weights  and  measures,  it  is 
to  be  considered  that  the  imperial  weights  and  measures  only  are 
referred  to. 

XIII.  The  Judges  of  Stock  are  to  have  the  whole  of  Wednesday,  the 
12th  of  July,  for  making  their  adjudication,  and  signing  their  award; 
and  the  Director  and  Stewards  are  instructed  to  take  care  that  no 
Governor  or  Member  (including  the  Council),  stranger  or  competitor, 
be  admitted,  under  any  pretence  whatever,  into  the  yard  on  that  day. 

XIV.  No  prize  will  be  given  when  the  Judges  shall  be  of  opinion 
that  there  is  not  sufficient  merit  in  the  stock,  implements,  &c.,  to  justify 
an  award,  especially  in  cases  where  there  is  no  competition. 

XV.  All  persons  admitted  into  the  Show-yard  shall  be  subject  to  the 
rules,  orders,  and  regulations  of  the  Council. 

%*  Further  information  respecting  regulations  of  detail  may  be  ob- 
tained from  the  Secretary,  at  No.  12,  Hanover  Square,  London. 

Extra  Stock. 

Persons  intending  to  exhibit  animals  as  Extra  Stock  can  alter  the 
blank  Certificates  to  answer  their  purpose. 

A  Sale  by  Auction,  of  Stock  and  other  articles  exhibited  at  the 
Meeting,  will  take  place  in  the  Show-yard,  on  the  morning  of  Friday,  the 
1 4th  of  July,  at  ten  o'clock  precisely,  the  Society  paying  the  Auctioneer 
for  his  attendance  on  the  occasion.  Any  Person  intending  to  offer  for  sale 
Stock  or  other  articles  exhibited  must  give  notice  on  his  Certificate  to  be 
sent  in  by  the  1st  of  June,  as  no  entries  will  be  allowed  after 
THAT  DAT,  and  no  person  will  be  allowed  to  withdraw  such  entries  of 
Sale  by  auction,  unless  on  paying  a  forfeit  of  Five  Shillings  for  each 
head  or  lot  of  Stock  or  articles  exhibited.  The  Relations  and  Con- 
ditions of  the  sale  will  be  published  for  the  information  of  Exhibitors 
previously  to  the  1st  of  June. 


Instructions  to  the  Judges. 

As  the  object  of  the  Society  in  giving  the  prizes  for  neat  cattle,  sheep, 
and  pigs,  is  to  promote  improvement  in  breeding  stock,  the  Judges,  in 
making  their  award,  are  instructed  not  to  take  into  their  consideration 
the  present  value  to  the  butcher  of  animals  exhibited,  but  to  decide  ac- 
cording to  their  relative  merits  for  the  purpose  of  breeding. 

In  the  Class  for  horses,  the  Judges,  in  awarding  the  prizes,  are  in- 
structed, in  addition  to  symmetry,  to  take  activity  and  strength  into  their 
consideration. 


VOL.  IV. 


6 


(    xviii  ) 


ESSAYS  AND  REPORTS  ON  VARIOUS  SUBJECTS. 
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PRIZE  ESSAYS. 

I.  Water-meadows  and  Upland  Pastures. 

Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Account  of  the  Comparative  Value  of  Water-meadows  and 
Uplands  generally  for  Cattle,  Sheep,  and  Horses,  but  especially  for 
Milch  Cows. 

Competitors  will  be  required  to  state  the  following  particulars  in 
reference  to  the  trials  instituted  for  the  purpose  of  obtaining  practical 
results  on  this  subject : — 

1.  The  nature  of  the  soil  and  its  state  of  drainage  to  he  described ;  and 

equal  portions  of  upland  and  water  meadow  to  be  selected. 

2.  Equal  numbers  of  cows  of  the  same  age  and  hreed  (not  less  than 

four  in  number)  to  be  separately  fed  in  pairs,  on  each  different 
kind  of  grass,  and  to  be  changed  once  from  one  kind  of  srass  to 
the  other  ;  and  the  quantity,  as  well  as  the  quality,  of  the  milk 
from  such  cows  to  be  ascertamed  by  the  lactometer. 

3.  If  made  into  hay,  the  quantity  of  each  sort  produced  on  the  land, 

and  the  quantity,  as  well  as  quality,  of  the  milk  which  has  been 

Produced,  to  be  ascertained  in  a  similar  manner, 
e  value  of  spring  food  and  grass,  whether  in  rowen  or  pasture. 

5.  The  same  conditions  to  be  applicable  to  the  feeding  of  sheep-stock ; 

stating  the  numbers  which  the  same  quantity  of  each  land  has 
separately  maintained  during  a  certain  period ;  and  whether  or  not 
subject  to  the  rot  by  the  flooding, 

6.  In  regard  to  irrigating  the  land :  the  primary  cost,  whether  of  catch- 

water  or  flow-meadow,  of  its  formation,  and  the  annual  expense  of 
management,  including  the  repair  of  sluices ;  together  with  the 
former  and  present  rent  or  value. 

Competitors  are  also  requested  to  state,  as  far  as  their  observation 
may  have  extended,  the  comparative  value  of  the  grasses  of  water- 
meadows^and  uplands^  when  cut  into  hay,  and  consumed  as  fodder. 

IL  Influence  OF  Climate. 

Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  ^iven 
for  the  best  Essay  on  the  Influence  of  Climate  upon  Cultivation  iMthin 
the  limits  of  Great  Britain  and  Ireland. 

There  beins  good  reason  to  suppose  that  the  discordant  practices  of 
fturmitig  in  dimrent  districts  may  he  partly  attributed  to  the  influence  of 
climate,  competitors  for  this  prize  must  endeavour  to  describe  thoee 
practices,  and  to  trace  them  to  the  variation  of  climate. 


Prizes  for  Essays  and  Reports. 
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Under  the  term  climate  must  be  included  the  degree  of  cold  or  heat, 
moisture  or  drought,  arising  whether  from  latitude,  elevationy  neighbour- 
hood to  or  distance  from  the  sea,  &c. 

Variation  in  practice  may  be  looked  for  in  the  management  of  artificial 
and  natural  grass,  the  growth  of  root-crops,  the  depth  of  ploughmg,  the 
time  of  sowing,  the  choice  of  white  crops,  &c. 

III.  Inoications  op  Fbrtilitt  or  Barrenness. 

FiPTT  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Essay  on  the  Indications  which  are  practical  guides  in 
judging  of  the  Fertility  or  Barrenness  of  the  Soil, 

Many  attempts  having  been  made  to  explain  the  productiveness  of  the 
soil  by  chemiod  or  physical  causes,  without  any  decided  result,  it  ap- 
pears desirable  to  assist  the  researches  of  natural  philosophers  by  making 
them  acquainted  with  those  obvious  signs,  whether  of  colour,  consist- 
ence, or  vegetation,  by  which  surveyors  and  farmers  are  enabled  to  give 
at  once  a  practical  opinion  upon  the  probable  nature  of  land  which  they 
inspect. 

IV.  Agriculture  op  Norpolk. 

FiPTY  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Report  on  the  present  State  of  the  Agriculture  of  the  County 
of  Norfolk : — 

stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils 
of  the  county ;  the  breeds  of  cattle,  sheep,  and  pigs  most  generally  bred 
or  fed  within  it;  the  state  of  its  drainage;  the  implements  used;  the 
number  of  horses  or  other  cattle  employed  in  the  different  operations  of 
husbandry:  the  tenure  on  which  tne  farms  are  generally  held;  the 
wages  of  labour ;  the  average  amount  of  the  poor's  rate ;  and  whether 
any  and  what  alterations  and  improvements  have  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Report  made  to  the 
Board  of  Agriculture  by  Arthur  Young,  which  was  published  in  the  year 
1804,  and  by  Nathaniel  Kent,  which  was  published  in  the  year  1196. 

V.  Agriculture  op  Cheshire. 

FiPTT  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Report  on  the  present  State  of  the  Agriculture  of  die  County 
of  Chester : — 

stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils 
of  the  county ;  the  breeds  of  cattle,  sheep,  and  pigs  most  generally  bred 
or  fed  within  it ;  the  state  of  its  drainage ;  the  implements  used ;  the 
number  of  horses  or  other  cattle  employed  in  the  different  operations  of 
husbandry ;  the  tenure  on  which  the  farms  are  generally  held ;  the 
wages  of  labour ;  the  average  amount  of  the  poor*s  rate ;  and  whether 
any  and  what  alterations  and  improvements  have  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Rqxnt  made  to  the 
Board  of  Agricullure  by  Heary  HoUaod,  which  was  published  m  the 
year  1808. 
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VI.  Agriculture  of  Essex. 
FiPTT  SovERBiGNS,  OF  a  Piccc  of  Plate  of  that  value,  will  be  given 
for  the  beat  Report  on  the  present  State  of  the  Agriculture  of  the 
County  of  Essex : — 

stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils 
of  the  county ;  the  breeds  of  cattle,  sheep,  and  pigs  most  generally  bred 
or  fed  within  it ;  the  state  of  its  drainage ;  the  implements  used ;  the 
number  of  horses  or  other  cattle  employed  in  the  different  operations  of 
husbandry ;  the  tenure  on  which  the  farms  are  generally  held  ;  the 
wages  of  labour ;  the  average  amount  of  the  poor's  rate  ;  and  whether 
any  and  what  alterations  and  improvements  4iave  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Report  made  to  the 
Board  of  Agriculture  by  Arthur  Young,  the  Secretary  to  the  Board,  which 
was  published  in  the  years  1807  and  1813. 

VII.  Agriculture  of  Wiltshire. 
Fifty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Report  on  the  present  State  of  the  Agriculture  of  the 
County  of  Wilte  :— 

stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils  of 
the  county ;  the  breeds  of  cattle,  sheep,  and  pigs  most  generally  bred 
or  fed  within  it ;  the  state  of  its  drainage ;  the  implements  used ;  the 
number  of  horses  or  other  cattle  employed  in  the  different  operations  of 
husbandry;  the  tenure  on  which  the  farms  are  generally  held;  the 
wages  of  labour ;  the  average  amount  of  the  poor's  rate ;  and  whether 
any  and  what  alterations  and  improvements  nave  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Report  made  to  the 
£oard  of  Agriculture  by  Thomas  Davis,  which  was  published  in  the 
year  1811. 

VIII.  Improvements  by  Warping,  &c. 
Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  account  of  Improvements  made  by  Artificial  Deposits  of 
Soil  from  the  Sea  or  Tide-Rivers,  and  the  subsequent  Cultivation  of  the 
land. 

IX.  Keeping  Farm-Horses. 

Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  account  of  the  way  of  keeping  Farm-Horses  in  good  Con- 
dition, both  in  Winter  and  Summer. 

Competitors  must  state,— 

1.  The  quantity  of  food  given,  and  the  average  cost  of  such  food. 

2.  The  work  performed  by  the  horses. 

3.  The  length  of  time  they  have  been  kept  on  the  food  described. 

4.  Whether  kept  in  yards,  stables,  or  pastures. 

X.  Any  Agricultural  Subject. 
Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  wijl  be  given 
for  the  best  Essay  on  any  Agricultural  Subject. 

These  Essays  must  be  sent  to  the  Secretary^  at  12,  Hanover  Square, 
London,  on  or  before  March  1st,  1844. 


Prizes  for  Essays  and  Reports. 


RULES  OF  COMPETITION  FOR  PRIZE  ESSAYS. 

1 .  That  all  information  contained  in  Prize  Essays  shall  be  founded  on 
experience  or  observation,  and  not  on  simple  reference  to  books,  or  other 
sources. 

2.  That  drawings,  specimens,  or  models,  shall  accompany  writings  re- 
quirin};r  them. 

3.  That  all  competitors  shall  transmit  a  sealed  note,  containing  their 
names  and  addresses,  with  a  motto  on  it  to  correspond  with  the  one  inscribed 
on  the  Essay. 

4.  That  the  Society  shall  have  the  power  to  publish  the  whole  or  any  part 
of  the  Essays  which  gain  the  prizes ;  and  the  other  Essays  will  be  returned 
on  the  application  of  the  writers. 

6.  That  the  Society  is  not  bound  to  give  an  award,  unless  they  consider 
one  of  the  Essays  worthy  of  a  prize. 

6.  That,  in  all  reports  of  experiments,  the  expenses  shall  be  accurately 
detailed :  that  only  the  imperial  weights  and  measures  are  those  by  which 
calculations  are  to  be  made :  that  prizes  may  be  taken  either  in  money  or 

}>late,  at  the  option  of  the  successful  candidates;  and  that  no  prize  be  given 
or  any  Essay  which  has  ahr^ady  appeared  in  print. 


NOTICE. 

It  is  requested  that  all  communications,  addressed  to  the  Society,  of 
experiments  on  land — ^whether  of  draining,  liming,  manuring,  or  other 
operation — ^be  accompanied  with  the  cost  of  such  operation,  with  the 
value  of  the  land  to  rent  previous  and  subsequent  thereto,  and  an 
analysis  of  the  soil  upon  which  such  experiments  have  taken  place ;  or 
a  specimen  of  the  soil,  to  be  analysed  by  persons  employed  by  the 
Society :  it  is  also  further  recjuested  that,  in  communications  relative  to 
experiments  on  land  in  foreign  countries,  the  measures  be  stated  in 
English  values. 

Those  members  who  have  tried  subsoil-ploughing,  whether  success- 
fully or  otherwise,  are  requested  to  communicate  the  result  to  the 
Secretary,  in  the  hope  that,  by  comparison  of  the  statements,  some 
judgment  may  be  arrived  at  as  to  the  soils  and  situations  which  are,  or 
are  not,  suited  for  this  operation. 
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List  op  Persons  who  hare  consented  to  deliver  the  Journals  to  Members  in  their 
neighbourhood  on  application. 

Bedfobdshire :  AmpthiU,  S.  Swaffield;  Bedford^  White;  Biggtetwade,  S.Sandon; 
Dunstable,  E.  Burr;  Leighton  Buzzard,  W.  R.  Lawford;  Luton,  J.  Wiseman; 
fVoburn,  C.  Bumess. 

Berkshire:  Abingdon,  Parsons;  Bracknell,  Rev.  W.  L.  Rham;  Paringdon,  Knapp; 
Hungerford,  Lye;  lUley,  J.  Lousley;  Kintburg,  C.  Alderman;  Maidenhead, 
Tagg ;  Newbury,  Roe ;  Wdllingford,  Payne  and  Son ;  Wantage,  F.  Lewis ; 
Windsor,  Wright;  Wokingham,  Helas. 

Buckinghamshire:  Aylesbury,  H.  Heyward;  Beaconsfield,  E.  Bradford;  Bucking- 
ham, Stallwor&y;  Chesham,  W.  Hepburne;  ColtJbrook,  W.  Trumper;  Marlow, 
6.  CamuHi;  Great  Missenden,  G.  Carrington;  Newport- Pagnell,  C.  Hanlon; 
Stony-Stratford,  W.  Nixoo;  Winshw,  H.  Wigley. 

Cambridgeshire:  Cambridge,  Stevenson;  Chatteris,  H.  Skeele;  Ely,  U,  R.  Evans, 
Jun. ;  March,  L.  Reed ;  Newmarket,  Bryant ;  Shelford,  P.  Grain ;  Stapleford, 
E.  Lewis;  Streatham,  T.  W.  Granger;  Wisbeachy  J.Brown;  Whittlesea,  J. 
Waddelow. 

Cheshire:  Chester,  Walker  and  Co.;  Knutsford,  A.  Ogilvie;  Macclesfield,  Swinner- 

ton ;  Nantwich,  Griffiths ;  Northwich,  Lindop. 
Cornwall:  7Vt/ro,  Karkeek;  Lit^ard^  Bennicke. 

Cumberland:  Carlisle,  C.  Thurman;  Cockermouth,  Bailey  and  Son;  Maryport, 
Maugham;  Penrith,  Brown;  WkUehaven^  Crossthwaite  and  Co.;  Wigton,  H. 
Hoodless. 

Derbyshire  :  Alfreton,  G.C^oates;  Bakewell,  W.  Greaves;  Chssterjield,  J.  Atkinson; 

Derby,  J.  Bromley ;  Wirksworth,  Walters. 
Devonshire:  £:arff/«r,  Roberts;  Plymouth,  Rowe;  Tbrrtn^fon,  G.  Bragmgton ;  TV- 

quay,  A.  Johnson  Daniell ;  Tavistock,  J.  Benson ;  Tiverton,  T.  Parkhouse. 
Dorsetshire:  Blandford,  J.  Ilott;  Dorchester,  J.  H.  Hawkins;  Sherborne,  Toll; 

Wareham,  W.  R.  Fryer;  Wimbome,  Shittler. 
Durham:  Bishop  Auckland,  T.  Peacock;  D»r Aam,  W.  Wetherell ;  StoCkton-on-Tees, 

Jemmett. 

Essex:  Braintree,  Smoothey;  Chelmsford,  Meggy  and  Chalk;  CoggeshaU,  W.  F. 

Hobbs;  Colchester,  Albin;   Dunmow,  D.  Carter;  Epping,  R.  B.  Andrews; 

Halstead,  R.  Greenwood;  Harlow,  D.  Whittaker;  Littlebury,  E.  L.  Bew^; 

Maldon,  O.  Parker;  Ongar,  T.  Stokes;  Raylei^h,  H.  Cleeve;  Rochford,  Syers; 

Romford,  Thurlby;  S^fron-Walden,  Secretanes  of  the  Agricultural  Society; 

Waltham  Abbey,  C.  Pryor;  Witham,  Butler  and  Co. 
Gloucestershire:  Cheltenham,  W.  Brown;  Otrence«frr,  Messrs.  Cripps ;  Btirford, 

D.  Trinder;  Forest  qf  Dean,  J.  White;  Gloucester,  J.  W.  Walter;  Lechlade,  J. 
Dyneley ;  Nailsworth,  Partridge ;  Newent,  J.  Stokes ;  Northleach,  D.  Trinder ; 
Stowe,  R.  Beman;  Stroud,  County  of  Gloucester  Bank. ;  ^Tetbury,  D.  Trinder; 
Tewksbury,  W.  Croone. 

Hampshire:  Alresford,  Hunt;  Alton,  Lipscombe;  Andover,  Lamb;  Basingstoke, 
Cottle;  Bishop*  s-Waltham,  R.Austin;  Fordingbridge,  G.  C.  Rawlence;  Isle  of 
Wight y  Rowden ;  Lymington,  G.  Burrard ;  Peter sfield,  Wm.  Fielder ;  Ringwood, 
G.  C.  Rawlence;  Ramsey,  W.  A.  Footner;  Southampton,  Best  and  Snowdeu; 
Stockbridge,  W.  Welton;  WhUohureh,  T.  Pain;  Winchester,  Flight. 

Herefordshire:  Bromyard,  Griffiths;  Hay,  Harris;  Hereford,  Fowler;  Ledbury, 
J.  C.  Thackwell;  Leominster,  J.  W.  Davies;  Ross,  Farror. 

Hertfordshire  :  Berkhampstead,  T.  Dell ;  Bishop* s-Stortf or d.  Summers ;  Hertford, 

E.  Lewes;  //i/cAm, Paternoster;  Royston,  Pickering;  St,  AlbatCs,  John  Kinder; 
Tring,  William;  Ware,  W,  Flack;  Watford,  Niddery. 

Huntingdonshire  :  Huntingdon,  C.  Margetts;  North  Huntingdon,  J.  Warsop;  St,  Ives, 

Rev.  J.  Linton ;  St,  Neots,  C.  J.  Metcalfe,  Jun. 
Kent  :  Canterbury,  Champion ;  Cranbrook,  Waters ;  Bromsgrove,  J.  Matud ;  Dart- 
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ford.  Pitman ;  Dover,  H.  Boys ;  Faver$ham,  F.  Neame ;  Pboft  Cray,  Pitman ; 

"Hytkey  T.  Moimt;  ilfatW«/oife,  Wickham;  Rochetier,  J.Oakley;  Sandgate,  J. 

PUcher;  Sevenoakt,  Col.  T.  Autten ;  Sittingbottmey  CovXtes;  Tunbridge,  T.  P. 

Charlton;  Tunbridge  fFellt,  Nash;  mngham,  R.  Bfation. 
Lamcasuieb:  Charleg,  A.  Bannerman;  Lancatter,  E.  Dawson;  Liverpool,  W.  Skir- 

ving;  MoHchetter,  J.Dixon;  Preecot,  R,  Eaxle ;  Pretton,  J.  ¥aiv;  ffarrington, 

Greenall ;  fFigan,  T.  Dodd. 
LEtcESTERSBiRE :  Aehbtf-de-Ui'Zouck,  J.  Eames ;  Behotrt  R.  Gibson ;  Hinckley,  G, 

Townsend;  Leicester,  G.  Kilby;  Loughborough,  J.  Buckley;  Lutterworth,  J. 

Hind ;  Market  Harborough,  Abbott. 
LiNCOLNSHiBB :  Borton^oti'Uumber,  Ball;  Botton,  W.  B.  Wingate;  Bourne^  D. 

Ijffiett ;  Folkingham,  J.  Dunn  ;  Gainsborough,  Hall ;  Grantham,  H.  Handley  ; 

Great-Limber,  Gibbson;  Homcatt/e,  W.  B.  Wingate;  Kirton-in-Lindseg,  J. 

Booth;  Linctin,3,  G.Stevenson;  Louth,  Rev.  H.  B.  Benson;  Market  Deeping, 

V.  Stapleton;  Market  Rasen,  W.  Farrow;  Sleaford,  Creasey;  Spalding,  T.  F. 

Johnson;  Spiltbg,  W.  B.  Wingate;  Staa^ord,  E.  E.  Dawson;  Wragbg,  W. 

Pickering. 

Middlesex  :  Edmonton,  T.  Knight ;  Enfield,  J.  Meyer ;  Hountlow,  J.  Gofelee ;  Isle- 

worth,  W.  Wanen ;  Tottenham,  J.  Dean;  Uxbridge,  Pullin and  Chambers. 
Nobfolk:  Acle,  B,  Heath;  AttUborough,  T.  Salter;  AyUham,  Rev.  J.  Bulwer;  Burn- 

ham^fFestgate,  T.  R.  Overman  ;  Dereham,  Rev.  P.  Gurdon ;  Dies,  F.  Cupiss ; 

Downham-Mariet,  G.  Mumfoxd;  Fakenham,  H.  Overman;  Great  Yarmouth, 

Sloman;  Hori^/oM,  R.  B.  Harvey;  Holt,  J.  Sayets;  Larlingfbrd,  J.  W.  Swan; 

Lunn,  Thew;  North  fVakham,  G.  Cubett;  Northwold,  Griffin;  Norwich,  R. 

Wright;  Stoke  Ferry,  Swqffham,  Gowing;  Vutford,  Priest;  fVatton, 

T.  Barton. 

NoBTUAM FTONSHIRB :  Brackley,  Barrett;  Daventry,  Castell;   Kettering,  G.  Gill; 

Northampton,  Percival ;  Peterborough,  Clarke;  Thrapstone,  H.  Leete;  Towcester, 

Gumey;  Waneford,  T.  Percival;   Weedon,  R.  lannell;  Welford,  P.  Love; 

Wellingborough,  Rufibrd. 
Northumberland:  Alnwick,  Graham;  Dilston,  John  Grey;  Hexham,  Pruddeck; 

Newcattle-on-Tyne,  Chamley  ;  Wooler,  W.  Jobson. 
Nottinohamshire:  Bawtry,  Grosby;  Bingham,  Rev.  P.  H. Palmer;  East  Record, 

Hodson ;  Newark,  Ridge ;  Nottingham,  W.  Dearden ;  OUerton,  J.  Parkinson ; 

Southwell,  Rev.  T.  C.  Cane ;  Worksop,  White  and  Leith. 
Oxfordshire  :  Banbury,  Stone ;  Bensingtoh  and  Dorchester,  R.  C.  Latham ;  Bicester, 

W.  Paxton ;  Burford,  Tuckwell ;  Chipping  Norton,  W.  Hitchman ;  Henley-on- 

Thames,  the  Postmaster;  0:r/brrf,  C.  Tawney ;  Tetsworth,  W.  Lindars;  Thame, 

J.  Howlands;  Watlington^  W.  Badcock;   Witney,  Clinch;    Woodstock,  W. 

Margetts* 

Rutlandshire:  Oakham,  G.  S.  Crmnington ;  Uppingham,  G.  Daniel. 

Shbofshibe  :  Bishop* s^astk,  J.  Newitt ;  Bridgenorth,  A.  F.  Sparkes ;  j9rose%, Pritchard 

and  Co.;  Cleobury  Mortimer,  W.Lloyd;  Ludlow,  R.  Jones;  Market  Drayton, 

T.  Beestone;  Muck  Wenlock,  J.  Hinton;  Newport,  Underbill;  Oswestry,  Price; 

Shiffhatt,  G.  Roden;  Shrewsbury,  Eddows  and  Co.;  WetHngion,  J.  Stanier; 

WkHchurch,  J.  Lee,  Jun. 
Somebsbtsuire:  Ba/A,  Grodwin;  Bristol,  Fhilp  and  Evans;  Bridgewater,  Awbrey; 

Castle  Cory,  Moore;  Crewkerne,  J.  Templeman;  Jlminster,  W.  R.  Tapscok; 

South  Petherton,  J.  W.  Peters;  Taunton,  Bragg;  H.  Davis;  Wincanion, 

FhilUps;  rem/, Costard. 
Staffobosuibb :  Burton-om-Tirtnt,  Dariey;  Faxeley,  E.  Farmer;  Leek,  J.  Cruso, 

jun.;  Licl^ld,  Qiawner;  Newcastk-under-Lune,  T.  W.  Mayer;  Penkridge, 

J.  Bright;  Rugeky,  J.  T.  Walters;  Stone,  J.  Nickisson;  Tamworth,  £.  Farmer ; 

Walsall,  W.  Harrison ;  AToAierAmiw/oii,  G.  Asbdown. 
Suffolk:  BmSt.  Edmund^ s,  J.  Deck;  Eye,  Smythies;  FramHugham,  R.  Green; 

Hadleigh,W,  Grimwade;  HeUesworth,  A.  Riches;  Ipswich,  Ransome;  Ixworth, 

H.  WiSsi;  Lowestoft,  Rev.  R,  CoUyer;  MiUemhall,  Rev.  D.  Gwilt;  Or/orrf, 

T.  Crisp;  Saxmundham,  W.  Wells;  S/oMwarAe/, T.  Gross;  Sudbury,  W.  Bass; 

/Fo«*^^e,C.Welton;  Yox/ord,BM. 
Sitbbey:  Chertsey,  R.  Weltaii)  Croydon,  F.  J.  Dmiian;  Dorking,  Ede;  Egham, 

G.  Kimberlcy;  ^jptom,  J.  Steele;  FamAom,  T,  Seawell ;  Godstone,  C.  H. Turner; 

Guildford,  Col.  H.  Sumner;  Leatherhead,  Thompson. 
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Sussex:  Arundel^  R.  D.  Drewifct;  Ba/Z/e , Figehunt ;  Brightott,  Foltliorp;  Okichetter, 
Mason;  Eastbovrne,  Heatherley;  Eatt  Grinttead^  Palmer;  Hortham,  Snelliiig; 
Lamberhurstj  T.  Roberti ;  Lewes,  Baxter  and  Son ;  Petworthy  Philips ;  R^e, 
Taylor;  Sieynin^f,  Mitchell;  Shortkam,  W.  P.  Gorringe;  UckJUld,  J.  Poster; 
H'ortking,  Carter. 

WAawicKSHiRB :  Birmingham,  Longbridge ;  Co/eshi//,  Dale ;  Covtntrjf,  Rollason  ; 

Dunchurch,  Johnson;   Nuneaton,  E.  Short;  Uugbif,  Coombe  and  Crossley; 

Sir atfard-oH' Avon,  A.  Stokes ;  fVarwtek,  Greenway. 
Westmoreland  :  Kendal,  J.  Dawson ;  Kirkbg^Lontdale,  A.  Foster ;  Milnihorpe,  W. 

Robinsoiu 

Wiltshire:  Ametburg,T,  E.  Bates;  Caine,  Bailey;  Chtppenham,  J.  Noyes;  De- 
v<20«, H.  Bull;  f/m(/on, Harrison;  Malmesburif,  Lewis;  Mar/borough,  Emberlin 
and  Harold;  Melkeham,  Cochrane;  Mere,  J.  Harding;  Salieb^ry,  Brodie; 
Swindon,  Payne ;  Trowbridge,  Wearing ;  fVarmintter^  Vardy ;  iVettburg, 
Michaell. 

Worcestershire  :  BewdUy,  J.  Boucher ;  Brtmugrove,  B.  Maund ;  Evetham,  Randell ; 
Kiddermintter,  J.  Mathews;  Stourbridge^  Heming;  Perthore,  C.  S.  Hudson; 
Worcester,  R.  Spooner. 

Yorkshire  :  Bedale,  H.  R.  Glaister ;  Beverlep,  John  Almack ;  Burlington,  J.  Lay- 
bum  ;  Catterick,  Jno.  Booth ;  Doncatter,  K.  Baxter ;  FerrV'hridge,  C.  ChuiKXsk ; 
Hull,  Wm.  St^enson;  Leeds,  W.  R.  C.Stansfield;  Northallerton,  Metcalfe; 
PocUington,  G.  Legard ;  Richmond,  Bell ;  Ripon,  C.  Barroby ;  Pontefract,  Fox 
and  Son ;  Sheffield,  Ridge  and  Jackson  ;  Shipton,  Tasker ;  Sledmere,  H.  Hill ; 
Thdeaster,  G.  L.  Foxj  WakefieU,  G.  Wentworth;  Yarm,  T.  Bates;  York,  C. 
Howard. 

WALES. 

Anglesey  :  C.  H.  Evans  of  Plasgwyn. 

Brecknockshire:  Brecon,  Rev.  T.  J.  Powell ;  Crickhowell,  J.  Pratt, 
Cardiganshire  :  Aberystwith,  Cox. 

Carmarthenshire:  Carmarthen,  White;  Newcastle- Emlgn,  Rev.  A.  Brigstocke; 

St,  Clears,  W.  Anderson. 
Carnarvonshire:  R. Edwards. 

Denbighshire:  Denbigh,  L.  F.  Lloyd ;  Ruildn,  J.  Peers ;  IVrerham,  Painter. 
Flintshire  :  Holywell,  J.  Dawson  ;  Mold,  L.  F.  Lloyd;  St,  Asaph's,  £.  Lloyd. 
Glamorganshire  :  Cardiff,  £.  David  ;  Neath,  Hayward;  Swansea,  H.  Jane. 
Monmouthshire  :  Abergavenny,  Rees  and  Son ;  Chepstow,  R.  W.  Purchas ;  Jfou- 

mouth,  Farror ;  Newport,  J.  Cairns. 
Merionethshire  :  S.  Holland,  jun. 

Montoombryshiib:  Newtown,  yf^TBir;  Welshpool,  T»  Browne. 
Pembrokeshire:  Haverfordwest,  Perkins;  Pembroke,  W.  Hulme. 

SCOTLAND. 

Aberdeen,  Wyllie  and  Son;  Berwick-upon-Tweed,  J.  B.  Ogden;  Dundee,  F.  Shaw; 
Edinburgh,  Sir  Charles  Gordon,  Bart. 

IRELAND. 

Belfast,  Philips ;  Dublin,  Curry. 
Isle  of  Man  :  Douglas,  R.  Nicklin. 

Isle  op  Jersey  :  Messrs.  De  Lisle  and  Co.,  16,  Devonshire  Square,  London. 

Isle  op  Guernsey:  Messrs.  De  Lisle  and  Co.,  16,  Devonshire  Square,  London. 

India  :  Professor  Royle,  East  India  House,  London. 

Barbadoes  :  Dr.  Ifill,  9,  Welbeck  Street,  Manchester  Square,  London. 

Australia  :  Mr.  Henry  Manning,  251,  High  Holbom,  London. 

Duchy  op  Lauenburg  :  Mr.  S.  Williams,  8,  Wellington  Street  North,  Strand. 

France:  M.  Baillidre,  219,  Regent  Street,  London. 

Germany  :  Mr.  Nutt,  158,  Fleet  Street,  London. 
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EARL  SPENCER. 


Acknd,  Sir  Thomas  Dyke,  Bart,  M.P. 
Clive,  Hon.  Robert  Henty,  M.P. 
Downshire,  Marquii  of 
Grafton,  Duke  of 

Grdiam,  Rt.  Hon.  Sir  Jas.,  Bart.,  M.P. 
Hand]ey,  Henry 


Lawley,  Sir  Francis,  Bart 
Nedd,  Joseph,  M.P. 
Richmond,  Duke  of 
Rutland,  Duke  of 
Spencer,  Earl 
Sutherland,  Duke  of 


Buckin^iam,  Duke  of 
Chichester,  Earl  of 
Ducie,  Earl  of 
Exeter,  Marquis  of 
FiUwilliam,  Earl 
Gooch,  Sir  Thomas  Sherlock,  Bart. 


Morgan,  Sir  Charles  Gould,  Bart 
Northumberland,  Duke  of 
Portman,  Lonl 
Talbot,  Earl 
Wellington,  Duke  of 
Worsley,  Lord,  M.P. 


Anural  i&minst  ot  Couiufl. 


Austen,  Colonel  Thomas 

BiTclay,  David,  M.P. 
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GENERAL  REGUI4ATIONS  FOR  EXHIBITION. 

I.  No  stock  can  be  admitted  for  exhibition  unless  the  neceiaaiy  eerti- 
ficates,  filled  in,  on  the  printed  form  preicribcd,  and  signed  by  the 
exhibitor  (or  his  agent),  in  the  manner  directed,  ahaH  have  been  de- 
livered to  the  Secretary,  or  sent  (postage  free),  ee  as  to  reach  the 
Society's  house,  No.  12,  Hanover  Square,  London,  on  or  before  the  1st 
of  May  next  for  implements,  and  the  Ist  of  June  for  all  other  purposes ; 
after  which  days  respectively  no  certificates  wiH  be  accepted.  Proper 
admission-orders,  corresponding  to  the  certiftciitea,  wiU  be  seat  to  t^e 
exhibitors,  and  be  required  to  be  delivered  with  their  aj^inuils  or  artkles 
on  presenting  them  for  admission  into  the  Show -yard ;  when  the  printed 
numbers  will  also  be  required  to  be  affixed  to  each  animal  or  article, 
respectively,  by  the  persons  who  are  in  charge  of  them. 

II.  The  name  and  residence  of  the  breeder  of  each  animal  intended 
for  e}(hibition,  when  known,  should  be  stated. 

III.  Non-members  will  be  required  to  pay  five  shillings  for  every 
entry  of  live  stock,  or  assortment  of  articles  for  exhibitioQ,  before 
obtaining  orders  of  admission  to  bring  their  animals  or  article^  into 
the  Show-yard ;  end  this  amount  must  be  remitted  by  means  of  p^iet- 
office  order*  made  payable  to  the  Secretary,  and  enclosed  with  the  cer- 
tificate or  entry. 

IV.  The  same  animal  cannot  be  entered  for  two  classes ;  apd  in  all 
cases  the  age  of  an  animal  is  to  be  computed  from  the  day  of  birth,  ex- 
cepting in  the  case  of  horses^  when  the  year  only  will  be  required. 

V.  No  animal  which  won  a  first  prize  in  any  class  at  any  previeus 
meeting  of  the  Society  will  be  allowed  to  compete  for  a  similar  prize  at 
the  meeting  at  Southampton. 

VI.  The  sheep  to  be  exhibited  for  any  of  the  prizes  must  have  been 
really  and  fiwrly  shorn  between  the  Ist  oyf  May  and  the  1st  of  July, 
1844,  both  days  uixclusive, 

VII.  animals  intended  to  be  exhibited  as  Extra  Stock  miust  be 
duly  entered  on  the  printed  forms,  as  in  the  cases  of  animals  to  be 
shown  in  the  classes. 

Vni.  Any  person  who  shall  have  been  proved,  to  the  satisfaction  of 
the  Council,  to  have  been  excluded  from  showing  for  prizes  «t  the  exhi- 
bition of  any  society  in  consequence  of  having  been  convicted  of  an 
attempt  to  obtain  a  prize  by  giving  a  false  certificate,  shall  not  be 
allowed  to  compete  for  any  of  the  prizes  offered  by  the  Rojal  Agricul- 
tural Society  of  England. 

IX.  !n  ease  any  gentleman,  or  number  of  gentlemen,  wish  to  off«r  a 
prize  for  any  class  of  stock  not  distinctly  specified  am(mg  the  prises 
offered  by  the  Society,  he  or  they  will  be  allowed  to  offer  such  prize  at  tiie 
roeetine  at  Southampton;  and  the  stock  which  shall  compete  for  such 
prize  shall  be  exhibited,  subject  to  such  conditions  as  shall  be  decided 
upon  by  the  Council ;  and  the  prize  awarded  by  such  of  the  judges  as 
the  Council  shall  select.  Animals  exhibited  for  such  prizes  shajl  not 
be  prevented  from  competing  for  any  of  the  prizes  offered  by  the  Society 
for  which  they  are  qualified. 
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X.  Slock  of  every  deacriptioa  can  only  be  admitted  into  the  Show- 
yard  on  the  preientation  with  them  of  the  proper  orders,  and  between  th^ 
hours  of  eight  in  the  morning  a?id  four  in  the  afternoon,  on  Tuesday  the 
23rd  of  July ;  and  must  remain  in  the  Show-yard  until  after  six  o'clock 
in  the  afternoon  of  Thursday  the  25th  of  July ;  and  no  animal  can  be 
removed  from  its  place,  or  taken  out  of  the  Show-^yard,  without  leave  in 
writing  from  the  Director  or  Stewards ;  nor  will  they  be  allowed  to  be 
removed  from  the  yard  until  after  ten  o'clock  on  the  morning  of  Friday 
the  26th  of  July,  without  leave  in  writing  from  the  Director  or  Stewards 
of  the  yard,  with  the  exception  of  Stallions  only,  whiqh  may  be  removed 
for  the  night. 

XI.  Persons  intending  to  exhibit  Seed-Wheat  or  Barley,  Implements, 
Seeds,  Roots*  &c.,  must  send  in  their  certi£u;ates  to  the  Secretary  of  the 
Society,  in  Hanover  Square,  London,  on  or  before  the  1st  of  May  for 
implements,  and  the  1st  of  June  for  other  articles  of  exhibition and 
furnish  him  with  a  description  (written  on  one  side  only  of  the  certificate) 
of  the  articles  intended  to  be  shown,  and  the  probable  space  which  may 
be  required  for  them  (bearing  in  mind  that  the  sheds  are  only  20  fe^ 
wide),  in  order  that  the  Director  may  be  enabled  properly  to  apportion 
the  space  allotted  for  the  exhibition  of  such  articles  among  the  various 
parties  making  application ;  and  the  articles  to  be  exhibited  must  be 
brought  to  the  Show-yard  before  nine  o'clock  on  the  evening  of  Thurs- 
day, July  18th,  as  none  will  be  admitted  after  that  day  and  hour. 

XI I .  Whenever  reference  is  made  to  weights  and  measures,  it  is 
to  be  considered  that  the  imperial  weights  and  measures  only  are 
referred  to. 

XIII.  The  Judges  of  Stock  are  to  have  the  whole  of  Wednesday  the 
24th  of  July  fbr  making  their  adjudication,  and  signing  their  award ; 
and  the  Director  and  Stewards  are  instructed  to  take  care  that  no 
Governor  or  Member  (including  the  Council),  stranger  or  competitor, 
be  admitted,  under  any  pretence  whatever,  into  the  yard  on  that  day. 

XIV.  No  prize  will  be  given  when  the  Judges  shall  be  of  opinion 
that  there  is  not  sufficient  merit  in  the  stock,  implements,  &c.,  to  justify 
an  award.  • 

XY.  AU  persons  admitted  into  the  Show-yard  shall  be  subject  to  the 
rules,  orders,  and  regulations  of  the  Council. 

%*  Further  information  respecting  regulations  of  detail  may  be  ob- 
tained from  Uie  Secretary,  at  No.  12,  Hanover  Square,  London. 

ExTHA  Stock. 

Persons  intending  to  exhibit  animals  as  Extra  Stock  can  alter  the 
blank  Certificates  to  answer  their  purpose. 

A  SAtE  BT  AwriON,  of  Stock  and  other  articles  exhibited  at  the 
Mectmg,  will  take  place  in  the  Show-yard,  on  the  morning  of  Friday,  the 
26di  of  July,  at  ten  o'clock  precisely,  the  Society  paying  the  Auctioneer 
for  his  attendance  on  the  occasion.  Exhibitors  intending  to  oflFer  Stock 
or  other  articles  for  sale  must  give  notice  on  their  Certificates  at  the 
time  of  their  entry ;  and  no  person  will  be  allowed  to  withdraw  such 
entries  of  sale  by  auction,  unless  on  paying  a  forfeit  of  Five  ShilUngs 
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for  each  entry  of  live  stock,  or  assortment  of  articles  for  exhibitioh. 
The  Relations  and  Conditions  of  the  sale  will  be  published  for  the 
information  of  Exhibitors  previously  to  the  Ist  of  June. 


Instructions  to  the  Judges. 

As  the  object  of  the  Society  in  giving  the  prizes  for  neat  cattle,  sheep, 
and  pigs,  is  to  promote  improvement  in  breeding  stock,  the  Judges,  in 
making  their  award,  are  instructed  not  to  take  into  their  consideration 
the  present  value  to  the  butcher  of  animals  exhibited,  but  to  decide  ac- 
cording to  their  relative  merits  for  the  purpose  of  breeding. 

In  the  Class  for  horses,  the  Judges,  in  awarding  the  prizes,  are  in- 
structed, in  addition  to  symmetry,  to  take  activity  and  strelkigth  into  their 
consideration. 


ESSAYS  AND  REPORTS  ON  VARIOUS  SUBJECTS. 
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PRIZE  ESSAYS. 

I.  WilTBR-MEADOWS  AND  UpLAND  PASTURES. 

Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Account  of  the  Comparative  Value  of  Water-meadows  and 
Uplands  generally  for  Cattle,  Sheep,  and  Horses,  but  especially  for 
Milch  Cows. 

Competitors  will  be  required  to  state  the  following  particulars  in 
reference  to  the  trials  instituted  for  the  purpose  of  obtaining  practical 
results  on  this  subject : — 

1.  The  nature  of  the  soil  and  its  state  of  drainage  to  be  described ;  and 

equal  portions  of  upland  and  water  meadow  to  be  selected. 

2.  Equal  numbers  of  cows  of  the  same  age  and  breed  (not  less  than 

four  in  number)  to  be  separately  fed  in  pairs,  on  each  different 
kind  of  Ki^ass,  and  to  be  changed  once  from  one  kind  of  ffrass  to 
the  other ;  and  the  quantity,  as  well  as  the  quality,  of  the  milk 
from  such  cows  to  be  ascertained  by  the  lactometer. 

3.  If  made  into  hay,  the  quantity  of  each  sort  produced  on  the  land, 

and  the  quantity,  as  well  as  quality,  of  the  milk  which  has  been 

Produced,  to  be  ascertained  in  a  similar  manner, 
e  value  of  spring  food  and  grass,  whether  in'rowen  or  pasture. 

5.  The  same  conditions  to  be  applicable  to  the  feeding  of  sheep-stock ; 

stating  the  numbers  which  the  same  quantity  of  each  land  has 
sepahitely  maintained  durinff  a  certain  period ;  and  whether  or  not 
subject  to  the  rot  by  the  flooding. 

6.  In  regard  to  irrigating  the  land :  the  primary  cost,  whether  of  catch- 

water  or  flow- meadow,  of  its  formation,  and  the  annual  expense  of 
management,  including  the  repair  of  sluices ;  together  with  the 
former  and  present  rent  or  value. 
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Competitors  are  also  requested  to  state,  as  far  as  their  observation 
may  have  extended,  the  comparative  value  of  the  grasses  of  water- 
meadows  and  uplands,  when  cut  into  hay,  and  consumed  as  fodder. 

II.  Influence  of  Climate. 

Twenty  Soyereions,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Essay  on  the  Influence  of  Climate  upon  Cultivation  within 
the  limits  of  Great  Britain  and  Ireland. 

There  being  good  reason  to  suppose  that  the  discordant  practices  of 
farming  in  different  districts  may  oe  partly  attributed  to  the  influence  of 
climate,  competitors  for  this  prize  must  endeavour  to  describe  those 
practices,  and  to  trace  them  to  the  variation  of  climate. 

Under  the  term  climate  must  be  included  the  degree  of  cold  or  heat, 
moisture  or  drought,  arising  whether  from  latitude,  elevation,  neighbour- 
hood to  or  distance  from  the  sea,  &c. 

Variation  in  practice  may  be  looked  for  in  the  management  of  artificial 
and  natural  grass,  the  growth  of  root -crops,  the  depth  of  ploughing,  the 
time  of  sowing,  the  choice  of  white  crops,  &c. 

III.  Ikoications  of  Fertilitv  or  Barrenness. 

FiPTT  Soyereions,  <Mr  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Essay  on  the  Indications  which  are  practical  guides  in 
judging  of  the  Fertility  or  Barrenness  of  the  Soil. 

Many  attempts  having  been  made  to  explain  the  productiveness  of  the 
soil  by  chemical  or  physical  causes,  without  any  decided  result,  it  ap- 
pears desirable  to  assist  the  researches  of  natural  philosophers  by  making 
them  acquainted  with  those  obvious  signs,  whether  of  colour,  consist- 
ence, or  vegetation,  by  which  surveyors  and  farmers  are  enabled  to  give 
at  once  a  practical  opinion  upon  the  probable  nature  of  land  which  they 
inspect. 

IV.  Agriculture  of  Norfolk. 

Fifty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Report  on  the  present  State  of  the  Agriculture  of  the  County 
of  Norfolk:— 

Stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils 
of  the  county ;  the  breeds  of  cattle,  sheep,  and  pi^  most  generally  bred 
or  fed  within  it;  the  state  of  its  drainage;  the  implements  used;  the 
number  of  horses  or  other  cattle  employed  in  the  different  operations  of 
husbandrv;  the  tenure  on  which  the  farms  are  generally  held;  the 
wages  of  labour ;  the  average  amount  of  the  poor's  rate ;  and  whether 
any  and  what  alterations  and  improvements  have  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Report  made  to  the 
Board  of  Agriculture  by  Arthur  Young,  which  was  nublished  in  the  year 
1804,  and  by  Nathaniel  Kent,  which  was  published  in  the  year  1196. 
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V.  Agriculture  op  Cheshire. 

Fifty  Sovereioks^  x^r  a  Piece  of  Pkte  of  that  ralue,  will  be  giveii 
for  the  best  Report  on  the  present  State  of  the  Agriculture  of  the  County 
of  Chester : — 

Stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils 
of  the  county ;  the  breeds  of  oatUe,  sheep,  and  pigs  most  generally  bred 
or  fed  within  it ;  the  state  of  its  drainage ;  the  implements  used ;  the 
number  of  horses  or  other  cattle  employed  in  the  different  operations  of 
husbandry ;  the  tenure  on  which  the  farms  are  generally  held ;  the 
wages  of  labour ;  the  average  amount  of  the  poor's  rate ;  and  whether 
any  and  what  alterations  and  improvements  have  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Report  made  to  the 
Board  of  Agriculture  by  Henry  Holland,  which  was  published  in  the 
year  1808. 

VI.  ACRICULTtJRE  OF  EsSEX. 

FiFTv  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  nven 
for  the  best  Report  on  the  present  State  of  the  Agriculture  of  the 
County  of  Essex : — 

Stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils 
of  the  county ;  the  breeds  of  cattle,  sheep,  and  pigs  most  generaUy  bred 
or  fed  within  it ;  the  state  of  its  drainage ;  the  implements  used ;  the 
number  of  horses  or  other  cattle  employed  in  the  different  operations  of 
husbandry ;  the  tenure  on  which  the  farms  are  gaicrally  held ;  the 
wages  labour ;  the  average  amount  of  the  poor's  rate ;  and  whether 
any  and  what  alterations  and  improvements  have  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Report  made  to  the 
Board  ^  Agriculture  by  Arthur  Young,  the  Secretary  to  me  Board,  which 
was  published  in  the  years  1807  and  1813. 

YJI.  Agriculture  of  Wiltshire. 

Fifty  Sovereigks,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Report  on  the  present  State  of  the  Agriculture  ^  the 
County  of  Wilts:— 

Stating  the  ordinary  course  of  cropping  adopted  in  the  different  soils  of 
the  county ;  the  breeds  of  cattle,  sheep,  and  pigs  most  generallv  bred 
or  fed  wkhin  it;  the  state  of  its  drainage;  the  implements  used;  the 
number  of  horses  or  other  cattle  employed  in  the  d^erent  operations  of 
husbandry;  the  tenure  on  which  the  farms  are  generally  held;  the 
wages  of  labour ;  the  average  amount  of  the  poor's  rate ;  and  whether 
any  and  what  alterations  and  improvements  have  been  made  in  the 
system  of  agriculture  pursued  within  it  since  the  Report  made  to  the 
Board  of  Agriculture  by  Thomas  Davis,  which  was  published  in  the 
year  1811. 

VIII.  Impiiovembnts  bt  Warping,  iic. 

Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  givai 
for  the  best  account  of  Improvements  made  by  Aitiiknal  Deposits  of 
Soil  from  the  Sea  or  Tide-Rivers,  and  the  subsequent  Cultivation  of  the 
land. 
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IX.  Keeping  Farm-Horses. 

Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  account  of  the  way  of  keeping  Farm-Horses  in  good  Con- 
dition, both  in  Winter  and  Summer. 

Competitors  must  state, — 

1.  The  quantity  of  food  given,  and  the  average  cost  of  such  food. 

2.  The  work  performed  by  the  horses. 

3.  The  length  of  time  they  have  been  kept  on  the  food  described. 

4.  Whether  k^pt  in  yards,  stables,  or  pastures. 

X.  Any  Agricultural  Subject. 

Twenty  Sovereigns,  or  a  Piece  of  Plate  of  that  value,  will  be  given 
for  the  best  Essay  on  any  Agricultural  Subject. 

These  Essays  must  be  sent  to  the  Secretary ^  at  12,  Hanover  Square^ 
London^  on  or  before  March  Ist^  1844. 


RULES  OF  COMPETITION  FOR  PRIZE  ESSAYS. 

1.  Tliat  til  information  contained  in  PriM  Essays  ^11  he  founded  on 
experience  or  observation,  and  not  on  simple  reference  to  books,  or  other 
sources. 

2.  Tbat  dtuwin^,  specimens,  of  models,  sbaB  sooompany  Writings  re- 
quiieix  them. 

3.  That  all  competitors  shall  transmit  a  sealed  note,  containing  their 
names  and  addresses,  with  a  motto  on  it  to  correspond  with  the  one  inscribed 
on  Die  Essay. 

4.  That  the  ^%)ciety  sball  have  the  pewer  to  publish  the  whole  or  any  pait 
of  the  Essays  which  gain  the  prizes ;  and  the  other  Essays  will  be  returned 
on  the  application  6(  the  writers. 

^.  That  the  Society  ta  not  bound  lo  give  an  award,  ankss  tiny  oonsider 
one  of  the  Essays  worthy  of  a  prize. 

6.  That,  in  all  reports  of  experiments,  the  expenses  shall  be  accurately 
detailed :  that  only  the  imperial  weights  and  measures  are  those  by  which 
calculations  #re  to  be  made :  that  prizes  may  be  taken  either  in  money  or 
plate,  at  the  option  of  the  successful  candidates ;  and  that  no  prize  be  given 
for  any  Essay  which  has  already  appeared  in  print 


NOTICE. 

It  is  requested  that  all  communications,  addressed  to  the  Society,  of 
experiments  on  land — ^whether  of  draining,  liming,  manuring,  or  other 
operation — ^be  accompanied  with  the  cost  of  such  operation,  with  the 
value  of  the  land  to  rent  previous  and  subsequent  thereto,  and  an 
analysis  of  the  soil  upon  which  such  experiments  have  taken  place ;  or 
a  specimen  of  the  soil,  to  be  analysed  by  persons  employed  by  the 
Society :  it  is  also  further  requested  that,  in  communications  relative  to 
experiments  on  land  in  foreign  countries,  the  measures  be  stated  in 
English  values. 

Those  members  who  have  tried  subsoil-ploughing,  whether  success- 
fully or  otherwise,  are  requested  to  communicate  the  result  to  the 
Secretary,  in  the  hope  that,  by  comparison  of  the  statements,  some 
judgment  may  be  arrived  at  as  to  the  soils  and  situations  which  are,  or 
are  not,  suited  for  this  operation. 
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I. — On  Farm-Buildings.    By  John  Grey. 

There  Are  many  steps  in  the  scale  of  agricultural  improvement 
which  are  accessible  to  the  tenant  alone^  and  which  it  is  his  pecu- 
liar and  bounden  duty  to  avail  himself  of ;  but  there  is  one^  and 
that  of  primary  importance,  as  regards  the  means  of  carrying  out 
many  oUiers  with  effect,  and  on  which  indeed  the  successful  ma- 
nagement of  a  farm  must  in  great  measure  depend — in  which  the 
landlord's  interest  is  materially  concerned,  and  which  it  belongs 
to  him  unquestionably  to  provide  for  the  tenant — and  that  is 
suitable  and  convenient  accommodation  for  the  farmer  himself,  for 
his  labourers,  and  for  his  cattle. 

No  one  can  have  travelled  much  in  the  rural  districts  of 
England,  even  in  those  which  are  comparatively  well  cultivated, 
without  being  struck,  if  he  have  any  sense  of  neatness  and  order, 
with  the  ill-arranged  and  patch-work  appearance  of  many  of  the 
farm-buildings,  which  are  often  placed,  in  relation  to  their  dif- 
ferent parts,  in  utter  defiance  of  the  economy  of  labour  in  the 
case  of  the  cattle  ;  and,  what  is  still  worse,  with  little  regard  to 
the  production  and  preservation  of  the  manure,  the  dry  parts  of 
which  may  be  seen  exposed  to  the  winds,  and  the  liquid  part  carried 
oflF  without  being  applied  to  any  beneficial  purpose.  In  some 
the  practice  still  prevails — the  unnatural  practice,  I  must  call  it — 
of  tying  up  cattle  intended  to  be  fattened  for  the  market  to  stakes, 
from  which  they  are  never  released  till  they  are  driven  oflF  to  the 
butcher— denied  all  the  time  the  natural  use  of  their  limbs,  the 
chcnce  of  their  position  in  lying  down,  and  the  means  of  varying 
the  atmosphere  in  which  they  are  confined — a  matter  in  which 
cattle  are  peculiarly  discriminating  and  sensitive.  When,  at 
length,  set  at  liberty  to  perform  a  weary  journey  to  their  place 
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of  execution,  they  are  seen  suffering  in  their  bodies  from  ex- 
posure, and  in  their  limbs  from  the  unwonted  exertion  of  walk- 
ing, with  their  feet  bruised  and  swollen  to  such  a  degree  that  the 
hoofs  sometimes  come  off  altogether.  And  in  another  part  of  the 
same  offices  a  younger  set  of  cattle  may  be  found  without  suffi- 
cient shelter  and  protection  to  secure  their  health  and  comfort 

As  far  as  my  observation  goes,  it  is  not  on  the  estates  of  the 
resident  country  gentlemen,  even  those  of  moderate  incomes,  that 
the  greatest  deficiency  in  good  farm -buildings  is  to  be  found ;  but 
chiefly  on  the  very  large  estates  of  the  wealthiest  landowners — • 
which  may  appear  rather  paradoxical.  Is  it  that  they  are  so  Uttle 
infonned  on  the  subject  as  not  to  know  that  such  accommodation 
is  necessary  to  its  profitable  occupation  by  their  tenants?  In 
such  cases  (and  of  such  some  examples  may  be  found),  the  farm- 
steads near  the  residence,  or  near  the  roads  approaching  to  it, 
may  obtain  some  attention ;  but  the  remote  ones  are  left  to  their 
fate.  Now  where  the  owners  are  so  indifferent  to  the  condition 
of  their  property,  the  agents  are  not  likely  to  be  very  forward  to 
incur  their  displeasure,  and  bring  labour  upon  themselves,  by 
urging  the  necessity  of  a  troublesome  and  expensive  reform.  It  is 
not  indeed  to  be  expected  that  a  taste  for  rural  pursuits,  and  an  in- 
clination for  agricultural  improvement,  should  incite  many  noble- 
men to  follow  in  the  useful  and jiatriotic  path  of  the  Duke  of 
Bedford,  Lord  Leicester,  and  Lord  Spencer ;  or  that  the  liberal 
and  prudent,  and  in  the  end  most  economical^  course  which  has 
been  pursued  by  the  Earl  of  Lonsdale,  in  Westmoreland,  Sir 
James  Graham,  in  Cumberland,  and  Earl  Grey,  in  Northumber- 
land, should  be  followed  by  all  landlords :  but  it  may  be  hoped 
that  good  example,  and  the  general  course  of  improvement,  will 
at  length  force  themselves  on  the  attention  of  the  most  careless. 
The  last  named  and  excellent  landlord  has  most  wisely  supplied 
each  farm  on  his  fine  estate,  as  it  fell  out  of  lease,  with  substantial 
buildings,  so  that  it  is  now  nearly  complete  in  that  respect,  and  is 
a  pattern  of  good  management  to  the  country.  Whereas  others, 
by  doing  nothing,  or  as  little  as  possible,  are  only  procrastinating 
the  evil  day  which  must  come  at  last,  with  overwhelming  cost ; 
and  in  the  meantime  are  suffering  an  annual  depreciation  of  their 
property.*  Could  the  landlords  hear  now  and  then  the  discus- 
sions on  their  management  which  take  place  among  the  farmers 
around  them,  they  might  obtain  useful  hints  for  their  own  benefit. 

*  One  of  the  most  interesting  and  remarkable  instances  of  improvement 
that  has  come  under  my  notice  has  been  effected  by  the  munificent  and 
judicious  encouragement  ^iven  to  it  by  Mr.  Clifton,  of  Lvtham,  on  his  ex- 
tensive estate,  under  the  direction  of  his  energetic  agent,  Mr.  Fair,  by  which 
the  hitherto  very  backward  district  of  the  F^ld  in  I^cashire  has,  in  a  very 
few  years,  risen  to  a  state  of  agricultural  importance. 
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Let  a  stranger  ask  of  them  the  question,  How  is  it  that  so  many 
of  you  are  anxious  to  become  tenants  upon  such  an  estate,  in  pre- 
ference to  some  others ;  and  that  you  offer  such  high  rents  for 
those  farms  ?  and  he  would  receive  some  such  reply  as  this : — 
'*  There  is  a  mighty  difference :  the  one  has  a  commodious  farm- 
house, in  which  my  family  could  enjoy  comfort ;  and  excellent 
offices,  so  that  I  could  make  the  most  of  my  cattle,  and  keep  my 
horses  in  good  health  and  condition.  The  other  has  little  that  is 
good  about  it — a  bad  house,  in  which  my  wife  and  daughters 
would  never  be  content ;  bad  buildings,  which  will  not  protect 
my  cattle  from  rain  and  snow ;  cottages  so  bad  that  no  good  ser- 
vants will  remain  in  them ;  and  sdl  these  to  be  patched  and 
propped  yearly  by  the  tenant,  for  the  landlord  will  do  nothing.'* 
A  mighty  difference,  truly :  no  wonder  that  the  worst  tenants, 
the  worst  peasantry,  and  the  worst  management  are  found  on 
such  estates.  It  happened  to  myself  lately,  in  passing  along  a 
road  which  leads  through  the  estate  of  a  wealthy  landlord,  to 
meet  the  tenant,  a  respectable  man  and  good  farmer,  occupying  a 
large  farm.  I  entered  into  conversation  with  him,  in  the  course 
of  which  he  told  me  that  he  had  brought  a  new  bull  from  a  dis- 
tance, and  wished  much  that  I  would  ride  down  to  the  farm,  and 
give  him  my  opinion  of  him.  I  readily  consented  to  this,  and 
applauded  his  spirit  for  introducing  a  good  animal  into  the  neigh- 
bourhood. When  we  reached  the  place,  I  found  the  offices,  with 
few  exceptions,  in  a  ruinous  condition.  He  said  the  bull  was  in 
a  house  in  the  comer  of  a  fold-yard :  when  we  reached  it,  the 
house  was  partly  down,  and  the  bull  had  escaped.  "  Aye,"  said 
the  farmer,  he's  gone  again ;  he  often  breaks  out — he's  like 
Samson — he  carries  off  door  and  posts  and  a  lump  of  the  wall  at 
once ;  all  our  place  is  so  bad  that  we  have  not  a  house  that  will 
hold  him.*'  We,  however,  found  "  Lord  Brougham "  careering 
among  some  young  cattle  in  an  adjoining  field,  and  a  creditable 
animsd  he  was,  and  deserving  of  better  lodgings.  Many  similar 
specimens  of  farm-buildings  might  be  referred  to :  yet  the  tenantft, 
if  a  fair  length  of  lease  were  granted,  would  incur  the  expense — • 
and  that  is  no  inconsiderable  proportion  of  the  whole — of  bring- 
ing to  the  spot  all  the  materials  required  in  constructing  new 
cmes. 

The  object  of  this  paper  is  to  endeavour  to  point  out  the  advan- 
tage of  having  good  farm-offices,  and  the  points  to  be  aimed  at 
in  their  construction — namely,  convenience,  accommodation,  and 
economy ;  economy,  not  only  in  their  first  erection,  but  in  the 
future  saving  of  labour,  arising  from  a  compact  form  and  good 
arrangement :  such,  for  instance,  as  having  the  bam,  straw-house, 
and  turaip-stores  centrally  situated,  and  affording  easy  access  to 
fold-yards;  the  sheds  suitably  arranged  for  the  accommodation  of 
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cattle  of  different  ages ;  and  the  stables  for  draught  horses,  the 
shed  for  carts  and  implements^  and  the  joiner  s  and  smithes  shops 
placed  conveniently  for  each  other.    It  is  no  doubt  much  easier 
to  construct  an  entirely  new  set  of  offices  upon  an  approved  plan 
than  to  fit  in,  with  due  attention  to  convenience,  a  part  that  is  new 
with  some  other  which  is  thought  to  be  worth  preserving ;  and 
the  result  of  such  attempts  often  is  a  r^ret  that  the  old  had  not 
been  given  up  altogether.   It  is,  however,  possible,  in  many  cases, 
where  a  desire  to  save  some  part  of  the  present  buildings  exists,  to 
form  the  new  upon  such  a  plan  as  may  be  filled  up  and  completed 
whenever  the  time  comes  that  the  old  part  shall  be  considered 
bad  enough  to  be  removed.    It  is  necessary  that  I  should  refer 
here  to  certain  objects  which  must  claim  the  attention  of  every 
one  in  fixing  the  site  of  farm- building,  and  which  I  have  already 
enumerated  elsewhere* — such  as  being  central  to  the  tillage-land, 
accessible  by  easy  roads,  commanding  a  supply  of  water  for  the  use 
of  stock,  and  for  the  working  of  machinery,  if  possible,  &c.  &c.  ; 
and  probably  the  best  service  I  can  render  to  the  Society,  in 
endeavouring  to  comply  with  a  request  which  has  been  made  to 
me  to  contribute  to  its  Journal  an  Article  upon  farm-buildings, 
will  be  to  furnish  it  with  some  plans  of  offices,  of  different  dimen- 
sions, which  may  be  extended  or  reduced  at  pleasure,  to  suit  the 
size  of  farms  and  the  amount  of  accommodation  required.  An 
examination  of  those  plans  will  show  much  better  than  any  verbal 
description  the  objects  which  I  think  ought  to  be  combined  in  the 
construction  of  farm-offices.     No.  1  represents  such  offices  as 
have  been  recently  erected  on  the  estates  in  this  county  which  are 
the  most  distinguished  by  good  buildino:s  —  viz.,  those  of  the 
Greenwich  Hospital,  Earl  Grey,   Sir  John  Swinburne,  Mr. 
Baker,  M.P.,  Mr.  Ord,  M.P.,  Mr.  Bigge,  Mr.  Carr,  &c.— 
without  professing  to  be  an  exact  copy  of  any.     Nos.  2  and  3 
represent  offices  on  the  Greenwich  Hospital  estates  ;  and  No.  4 
a  very  extensive  set  of  offices  now  being  erected  on  a  farm  the 
property  of  the  Duke  of  Roxburgh,  situated  on  the  border  of  that 
county  where  it  joins  Northumberland,  with  which  his  Grace's 
agent  has  kindly  supplied  me.    The  extent  of  that  farm  is  1170 
acres,  and  the  rent  2600/.  per  annum.     It  will  seen  from  these 
plans  that  the  corn  is  all  threshed  by  machinery,  worked  by  steam, 
water,  or  horse  power — that  it  is  all  stacked  in  a  yard  adjoining 
the  barn — that  one  barn  suffices  for  the  largest  farm — that  the 
barn  and  straw- house  occupy  the  centre  of  the  north  side  of  the 
square — that  the  straw-house  (except  in  No.  3,  which  is  a  great 
objection  to  that  plan)  is  placed  at  right  angles  to  the  barn,  and 


•  See  Article  on  the  *  Stale  of  Agriculture  in  Northumberland,*  vol.  ii., 
part  2,  in  the  Journal. 
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the  straw  is  delivered  from  the  threshing-machine  into  the  middle 
of  it,  and  is  therefrom  conveyed  to  each  end  to  be  built  up,  with 
less  labour  than  if  the  house  stood  lengthwise  in  a  line  with  the 
bam,  bj  which  means,  too^  different  kinds  of  straw  may  be  placed 
in  the  opposite  ends,  and  got  at  easily  from  the  open  space  in  the 
centre — that  the  cattle  are  all  disposed  in  folds,  open  to  the  south, 
but  sheltered  from  the  other  points  with  a  court  and  shed,  so  that 
they  can  enjoy  air  and  sunshine  when  the  weather  is  mild,  and 
retire  under  cover  when  stormy,  which  privilege  they  are  quick 
to  avail  themselves  of — that  no  provision  is  made  for  tying  up 
any  cattle  but  the  milch  cows,  and  as  it  is  not  at  all  a  dairy  county 
those  are  only  kept  for  domestic  use  and  the  rearing  of  calves, 
and  are  few  in  number* — that  the  granaries  are  placed  above  the 
open  sheds,  as  being  the  driest  (for  com  never  keeps  well  in 
granaries  where  cattle  are  confined  below  them),  and  also  as 
being  the  most  convenient  from  their  vicinity  to  the  barn,  from 
which  the  com  is  carried  without  being  taken  out  of  doors,  or  is 
drawn  up  by  tackle  attached  to  the  machinery,  and  from  which  it 
can  be  loaded  into  carts  with  great  ease  by  trap-doors  in  the 
floor,  corresponding  with  the  arches  below. 

I  am  aware  that  this  arrangement  of  offices  will  not  be  approved 
of  in  all  its  parts  in  those  districts  of  England  where  it  is  thought 
necessary  to  house  the  com  and  to  stall-feed  the  oxen,  and  where 
the  flail  is  exclusively  used  in  the  operation  of  threshing.  I  am 
also  aware  of  the  difficulty  of  overcoming  long-established  habits 
and  deep-rooted  prejudices,  and  have  had  some  experience  of  the 
impolicy  of  attempting  to  do  so  too  rashly ;  yet,  in  so  serious  an 
outlay  as  the  erection  of  farm-offices  involves,  it  well  deserves  the 
consideration  of  landlords,  whether  they  should  not  attempt  to 
find  a  substitute  for  the  very  expensive  and  very  unsightly  barns 
which  encumber  the  farms  in  many  of  the  southern  counties,  and 
the  desire  for  which  fills  with  astonishment  our  northem  farmers, 
who  see  in  them  a  source  of  needless  expenditure  in  building  and 
repairs,  a  harbour  for  vermin,  a  great  addition  to  the  danger  and 
d^nmctiveness  of  fire,  and  a  periodical  robbery  from  the  farm  of 
part  of  its  manure  for  thatching,  for  the  purpose  of  perpetuating 
the  tedious  and  expensive  mode  of  threshing  by  hand  instead  of 
by  machinery.  It  will  be  seen,  by  reference  to  plan  No.  4,  that 
one  bam  suffices  for  a  farm  of  tillage-land  on  the  Tweed,  for 
which  a  rent  of  2600/.  is  paid ;  and  I  am  confident  that,  if  the  in- 
telligent and  energetic  tenant  of  that  farm  were  offered  by  his 
landlord  as  many  more  barns  as  would  be  thought  requisite  upon 
a  farm  of  equal  extent  in  the  south  of  England,  he  would  receive 

*  For  rearing  of  calves  and  fattening  of  cattle,  see  the  Article  on  •  North - 
mnberland  Agriculture,*  vol.  ii ,  part  2,  in  the  Jourual,  under  the  head 
of 'Cattle.' 
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the  ofiFer  with  wonder,  and  reject  it  with  derision.  I  imagine^  too, 
that  a  tenant  on  an  equal  scale  in  the  south  would  find  a  strong 
temptation  thrown  in  his  way  to  abandon  his  eight  or  ten  flails,  and 
to  adopt  the  system  of  the  north,  if  his  landlord  were  to  propose 
to  him  that,  instead  of  the  expense  being  incurred  of  building  a 
great  many  bams,  he  should  hold  with  one  adapted  to  a  threshing- 
machine,  and  should  have  all  the  money  that  would  thus  be  saved 
to  lay  out  in  any  improvement  such  as  his  farm  might  particularly 
require — ^whether  furrow-draining,  subsoil- ploughing,  embanking, 
irrigating,  or  manuring ;  any  of  which  would  probably  soon  repay 
the  outlay,  with  interest — whereas  the  other  is  a  constant  drain  in 
the  shape  of  repairs. 

I  am  not  certain  that  I  am  acquainted  with  all  the  arguments 
that  may  be  adduced  in  favour  of  the  flail  practice  by  those  who 
retain  it;  but  such  as  I  know  I  shall  remark  upon.  A  very  strong 
one,  however,  on  the  other  side  may  here  be  mentioned,  and  it  is 
of  sufficient  power,  if  well  founded,  to  overturn  all  the  others ; 
which  is,  that  the  extra  quantity  of  grain  obtained  by  the  thresh- 
ing of  a  powerful  machine  over  that  by  flails  is  equal,  with  fair 
prices,  to  repay  the  entire  expense  of  the  operation.  I  have  heard 
it  said  by  occupiers  of  land  in  the  south  of  England,  that  if  they 
were  to  adopt  our  plan  they  should  not  know  how  to  dispose  of 
their  threshers,  who  are  not  dexterous  workmen  in  other  branches, 
and  might  be  thrown  on  the  parish.  This  reason  appears  to  ine 
to  be  extremely  futile  and  ridiculous ;  for  I  have  never  yet  seen 
the  farm  of  tolerable  extent  on  which  a  few  extra  hands  could 
not  be  employed  during  the  winter  months  to  advantage,  in  ope- 
rations  where  great  dexterity  is  not  required,  such  as  draining, 
scouring  ditches,  improving  fences,  making  compost,  repairing  or 
levelling  roads,  &c.  &c.,  in  which,  without  being  turned  to  the 
parish  workhouse,  such  men  could  be  occupied  until  they  should 
find  something  more  to  their  minds  elsewhere,  and  become  ab- 
sorbed in  the  mass  of  the  working  population.  Besides,  the 
introduction  of  machinery  does  not  diminish  the  requisite  number 
of  hands  to  be  employed,  although  it  alters  their  character  and 
occupation.  I  know  nothing  better  calculated  to  preserve  the 
vacant  mind  in  a  state  of  stationary  vacuity  than  the  sober  same- 
ness of  the  flail*s  evolutions  from  morn  to  night,  and  from  week 
to  week;  but  the  man  who  wields  the  flaU  by  mere  animal 
strength  must  undergo  much  cultivation,  and  be  greatly  elevated 
in  mind  and  acquirements,  ere  he  can  become  the  machine-maker, 
to  calculate  its  motions  and  adjust  its  parts ;  and  even  the  farm- 
servant  in  whose  charge  the  machine  is  placed,  after  a  short  train- 
ing by  the  millwright,  is  called  u])on  to  exercise  a  superior  degree 
of  intelligence  and  attention  in  equalizing  the  steam,  if  that  power 
be  used,  and  in  regulating  the  operations  in  any  circumstances. 
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In  so  far>  then^  it  would  have  the  effect  of  substituting  a  superior 
class  of  operatives  to  that  which  had  been  dismissed  by  the  change. 
Besides  which,  when  the  machine  is  at  work  some  hands  arc 
wanted  to  cart  the  unthreshed  corn  to  the  barn^  if  the  stack  be 
distant,  or  to  wheel  it  in  on  canvass  barrows,  as  the  seed-crops 
are  collected  in  Holland,  if  it  be  near.  Several  women  and  boys 
are  employed  to  loosen  the  sheaves  and  hand  them  to  the  man  at 
the  feeding-board,  while  others  are  busied  in  piling  up  the  straw 
and  dressing  and  measuring  the  com ;  and  thus,  although  quite 
di£ferent  in  kind,  much  occupation  is  given  to  various  classes  of 
people,  who,  otherwise,  might  not  have  the  opportunity  of  doing 
much  for  the  relief  of  their  families.  One  comfort,  too,  for  the 
farmer  attends  this  mode  of  proceeding :  when  the  threshing  is 
done,  and  the  com  dressed  up,  the  machine  is  at  rest  probably 
for  some  days,  and  his  bam  is  locked  up ;  whereas,  with  half  a  dozen 
barns,  occupied  by  men  threshing  daily  with  flails,  his  property  is 
always  exposed  to  pilfering  and  depredation.  Besides,  a  good 
machine  enables  the  farmer  to  thresh  a  quantity  of  grain  at  once, 
to  meet  a  call  upon  him  for  money,  to  take  advantage  of  a  good 
price,  or  to  provide  seed ;  and  gives  him  the  means  of  employing 
people  in  the  time  of  frost  and  snow^  so  as  to  have  them  at  liberty 
for  field-labour  when  wanted.  Another  objection  to  the  threshing- 
machine,  which  I  have  heard  of,  is  that  it  bruises  the  straw  too 
moch.  There  may  be  something  in  this,  where  straw  is  to  be  sold 
in  the  London  market,  or  used  for  thatching  houses,  which  use  of 
it  cannot  be  too  soon  abolished  as  an  extravagant  and  wasteful 
practice — at  least,  so  long  as  the  slate  quarries  of  Wales  and 
Westmoreland  afford  in  such  abundance  a  covering  at  once  light, 
durable,  and  economical — but,  for  food,  or  litter  in  cattle-sheds, 
this  can  be  no  objection  :  while,  on  the  other  hand,  implements 
for  chopping  straw  or  hay  may  be  worked  by  being  attached  to 
the  threshing-machine,  with  less  expense  than  in  any  other  way.* 
It  is  probable  that  the  straw  of  the  northern  counties  does  not 
break  under  the  operation  of  the  threshing-machine  so  much  as 
that  of  the  south,  because  the  custom  does  not  prevail  here  of 
allowing  the  com  to  stand  uncut  until  it  becomes  dead  ripe  and 
sunburnt — a  custom  which  is  of  very  doubtful  expediency,  as  grain 
makes  better  seed,  and  is  found  to  yield  more  meal,  when  cut  be- 
fore it  attains  its  last  stage  of  ripeness,  and  the  straw  is  unques- 
tionably better  for  all  purposes.  Besides,  it  does  not  injure  the 
working  of  the  threshing-machine,  instead  of  having  both  rollers 
fluted,  to  make  the  upper  one  solid  and  smooth,  by  which  means 
the  straw  is  less  broken.    The  upper  roller  is  so  easily  changed. 


*  The  erection  of  a  steam-engine  affords  a  good  opportunity  for  con- 
structing an  apparatus  for  steaming  potatoes  and  other  food  for  cattle. 
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that  it  is  advisable  to  have  one  fluted  and  another  plain^  to  apply 
as  circumstances  may  require.  There  is  a  newly-invented  thresh- 
ing-machine, which  works  by  what  is  called  a  patent  peg-drum, 
instead  of  the  flanged  drum  and  rollers,  which  is  said  not  to  break 
the  straw  at  all,  and  in  other  respects  to  perform  its  work  admira- 
bly, and  with  a  saving  of  one-third  of  the  power — in  which  case 
four  horses  will  do  the  work  of  six ;  but  not  having  seen  it  in 
operation,  I  can  only  speak  from  report.  I  have  hewl  also  that 
some  maltsters  in  the  south  give  a  preference  to  barley  threshed 
by  flail — the  reason  for  which  I  never  heard  assigned ;  and  it  is 
notorious  that  in  this  county,  and  those  of  the  south  of  Scotland, 
hardly  any  other  is  used  but  what  Is  threshed  by  machines,  and 
no  objection  is  ever  made  to  it.  It  is  possible  that  grain  may  be 
bruised  in  threshing,  or  broken  off  so  close  at  the  end  as  to  injure 
its  germinal  powers ;  but  that  must  arise^  I  imagine,  rather  from 
some  defect  in  particular  machines  than  from  any  fault  generally 
applicable  to  the  system.  On  the  other  hand,  however,  it  is  an 
established  fact,  that,  in  the  markets  of  the  north,  wheat  threshed 
by  machinery  commands  a  higher  price  by  some  shillings  per 
quarter  than  that  threshed  by  flail,  and  for  this  obvious  reason : — 
take  two  stacks  of  wheat,  equal  in  quality  and  condition ;  let  one 
of  them  be  taken  in  and  put  through  the  machine,  and  Uie  grain 
is  dressed  up  and  sacked  before  night :  let  the  other  be  put,  on 
the  same  day,  into  a  bam  to  be  threshed  by  flail — it  takes  a  man 
a  fortnight  to  knock  out  the  corn  very  imperfectly,  and  each  night 
the  produce  of  the  day  is  added  to  the  heap  till  all  is  finished  : 
this  heap  consists  of  chaff  and  grain,  resting  all  the  time  on  a 
ground-floor,  and  though  the  floor  be  perfectly  dry,  yet  the  grain 
is  said  to  acquire,  if  not  actual  dampness,  still  a  degree  of  tough- 
ness^ in  grinding  which  any  miller  can  detect ;  hence  arises  his 
objection,  and  the  difference  in  the  price  he  offers. 

The  buildings  described  in  the  annexed  plans  are  of  stone- 
masonry,  well  roofed  with  Memel  timber,  and  covered  with  the 
best  Welsh  slate.  It  might  seem  desirable  to  give  an  idea  of  the 
cost  of  such  buildings,  but  it  is  impossible  to  do  so  with  any  de- 
gree of  correctness,  owing  to  the  great  difference  that  frequently 
exists  between  one  locality  and  another  in  the  kind  and  quality  of 
building  materials,  and  the  distance  at  which  they  are  to  be  pro- 
cured ;  but  any  landlord,  wishing  to  build  a  set  of  offices,  can  at 
any  time  ascertain  what  the  expense  would  be  to  him,  by  first  lay- 
ing down  his  plan,  and  taking  in  estimates  for  the  work. 

My  friend  Mr.  Nash  informs  me  that  four  large  bams  on  the 
property  in  Cambridgeshire  which  is  in  his  own  occupation,  con- 
sisting of  1030  acres,  of  which  850  are  under  the  plough,  would 
cost  in  building  2400/.,  besides  some  fitting  up  with  boards  and 
threshing-floors.    According  to  the  system  pursued  in  the  border 
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counties,  and  set  forth  in  the  accompanying  plans,  a  barn  and 
straw-house  for  a  stationary  threshing-machine  would  be  built 
even  in  that  county,  where  building  is  very  costly  from  want  of 
stones,  for  at  most  600/. ;  leaving  a  saving  of  nearly  2000/.  on  the 
original  outlay,  besides  the  annual  loss  of  interest  upon  that  large 
sum,  and  the  cost  for  repairs  and  insurance. 

DUsUm^  Jan.  12,  1843. 


An  IsoM ETBiCAL  PROJECTION  of  tlie  Farm-House  and  Farmery  represented  in  Plan  No.  1. 
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Gbound  Plan  of  a  Farm-House  and  Fabmbry  of  Fodb  Ploughs,  Ten  Cows,  and  from 
Twenty-five  to  Thibty  Young  Cattle. 


No.  1. 
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AcCOMUODATIOKr. 

The  Farm-Homu  emtaint— 

1.  Two  Parlourt. 

2.  A  Kitchen. 

3.  4.  Dairy  and  Pantry. 
0.  Washing-Shed. 

0.  Coal-House. 

7.  Two  Privies. 

8.  Ash-Pit. 

9.  Yard. 

10.  Shrubbery,  or 

11.  Garden. 


The  Farmery  ccmUum — 

12.  Two  Pig-Houses. 

13.  Riding-Stable. 

14.  Loose  Box. 

15.  Foal-House. 

16.  Cart-Shed. 

17.  Smithy. 

18.  Cesspool. 

19.  20.  Bversand  Calf-House. 

21.  Bull-House. 

22.  Two  Feeding  Cattle-Sheds. 

23.  Sheds  for  Year-old  Cattle. 

24.  Folds. 

25.  Two  Turnip-Houses. 

26.  Straw-Bam. 


27.  Corn-Barn. 

28,  29.  Engine  and  Engine* 

Boiler  Houses,  or  Water 
on  Horse  Wheel. 

SO.  Stable. 

81.  Hay-House. 

32.  Stack-Yard. 

33.  Three  Cottages  for  Farm- 

Labourers. 

34.  Cottager's  Cow-Byer. 

35.  Cottage-Pantries. 

36.    Coal-Houses. 

87.  Pig-Houses. 

38  Ash-Pit. 

39  Privy. 


(  II  ) 


(    12  ) 
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II. — Account  of  the  Tussac  Grass  (Dactylis  cespitosa)  growing 
on  Peat  Bogs  in  the  Falkland  Islands. 

[i^Vom  Ditpatches  of  Lieut, -Governor  Moody  to  Lord  Staniey,] 

There  is  another  indigenous  grass  of  inestimable  value,  which 
deserves  the  particular  attention  of  every  person  connected  with 
grazing  and  sheep-farming  even  in  England,  but  more  especially 
Scotland  and  Ireland.  I  allude  to  what  is  here  called  Tussac." 
The  tussac  is  a  gigantic  sedgy  grass,  of  the  genus  Carex.  I  mea- 
sured the  length  of  the  blades,  and  found  them  to  average  seven 
feet  in  length,  and  three  quarters  of  an  inch  in  width ;  some,  in 
favourable  situations^  are  longer,  and  if  cultivated  with  care  they 
would  probably  flourish  still  more  vigorously.  The  plants  grow 
in  bunches  close  together,  and  as  many  as  250  roots  spring  from 
one  bunch.  In  old  plants  the  decayed  roots  of  successive  shoots 
form  a  cushion  of  dry  entangled  fibres,  which  raise  the  bunch 
from  the  ground.  This  cushion  sometimes  attains  to  a  great  size 
and  height,  so  that  a  person  standing  in  a  patch  of  old  tussac  may 
be  quite  sheltered  and  concealed.  The  cushion  is  dry  and  in- 
flammable; and  where  the  wild  cattle  and  horses  have  com- 
pletely destroyed  the  plants  by  eating  down  to  the  very  roots 
inclusive,  these  lumpy  accumulations  of  decayed  fibres  are  left 
encumbering  the  ground  with  a  multitude  of  hummocks,  easily 
removed,  however,  by  fire. 

The  grass  growing  in  large  tufts  upon  the  high  base  of  decayed 
roots  resembles,  at  a  distance,  a  diminutive  grove  of  thickly- 
clustered  palms ;  and  from  the  dark  green  and  luxuriant  appear- 
ance given  to  the  smaller  islands  clothed  with  tussac,  the  richness 
of  tropical  vegetation  is  forcibly  recalled  to  the  memory. 

All  the  other  species  of  the  genus  Carex  are  described  in 
botanical  works  as  coarse  and  rank,  and  by  no  means  adapted  for 
fodder,  but  it  is  very  different  indeed  with  this  species.  That  it  is 
sweet-flavoured,  tender,  and  most  nourishing,  is  evident  from  the 
avidity  with  which  all  animals  feed,  and  the  rapidity  with  which 
they  fatten  upon  it — cattle,  horses,  sheep,  and  pigs  alike.  For 
about  three  or  four  inches  the  roots  are  very  agreeable  to  man, 
being  crisp,  and  of  a  sweetish  nutty  flavour,  very  much  resembling 
the  heart  of  the  palm-tree  in  the  West  Indies,  which  is  called  the 
mountain  cabbage. 

There  is  an  island  close  to  the  settlement  which  is  fringed  with 
the  tussac  grass  for  a  breadth  of  about  200  to  300  yards,  the  re- 
maioing  portion  being  wiry  coarse  grass  and  moss  on  wet  land. 
Lean  cattle  turned  upon  this  island  become  fat  in  two  or  three 
months ;  and  the  miserable  old  horses  that  return  from  the  cattle- 
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hunting  expeditions  dreadfully  out  of  condition,  soon  pick  up,  and 
become  quite  fat  upon  the  tussac  which  grows  there. 

The  two  Americans  who  wandered  upon  West  Falkland  for  14 
months  lived  upon  the  root  daily,  and  formed  their  huts  of  what  I 
have  termed  the  cushion,  rolling  one  to  the  small  doorway  or 
opening  when  night  came  on. 

The  long  blades  of  the  grass  make  but  an  indififerent  thatch,  as 
it  is  much  too  brittle  to  last  when  dry :  there  are  no  fibres  suffi- 
ciently tough  or  coarse  for  this  purpose.  I  may  notice  that  cattle 
and  horses  will  readily  eat  dry  tussac  when  they  cannot  procure  it 
fresh ;  but  an  ample  supply  of  it  can  always  be  obtained,  as  it  is 
green  and  luxuriant  all  the  year  round. 

The  bounty  of  Providence  causes  this  extremely  nutritious  grass 
to  grow  most  luxuriantly  in  the  rank  peat-bogs  by  the  sea-shore, 
where  any  other,  even  of  the  most  inferior  quality,  could  scarcely 
live.  I  may  say  that  by  far  the  greater  part  of  the  coasts  of  these 
islands  are  fringed  with  it  in  many  places  to  the  breadth  of  half  a 
mile :  all  the  smaller  islands  are  completely  covered  with  it.  It 
grows  readily  between  clefts  in  the  rocks,  out  of  shingle  and 
sand,  close  down  to  high-water  mark;  but  it  is  most  luxuriant 
where  there  is  a  depth  of  wet  peaty  bog.  Whether  it  will  grow 
upon  boggy  land  further  than  half  a  mile  from  the  sea,  can  only 
be  determined  by  experiment.  At  the  proper  time  I  shall  try  it, 
and  I  entertain  the  most  sanguine  hopes  that  it  will  succeed, 
though  perhaps  it  may  not  grow  so  luxuriantly  as  by  the  sea* 
shore. 

If  it  should  succeed  upon  inland  bogs,  such  land  could  be  made 
to  yield  as  much  nutriment  for  cattle  as  any  other. 

I  am  informed  that  a  similar  species  of  sedgy  grass  is  to  be 
found  in  the  Straits  of  Magellan,  the  Auckland  Islands,  and 
many  other  places  in  the  southern  hemisphere ;  but,  unlike  its 
northern  relations,  the  southern  Carex  appears  everywhere  to  be 
tender,  full  of  nutriment,  and  the  favourite  food  with  all  cattle. 

Extract  from  a  later  Beport,  dated  October  1,  1842. 

In  my  last  Report  I  noticed  the  extraordinary  dryness  of  the 
atmosphere,  produced  chiefly  by  the  constant  winds  of  summer. 
During  the  past  winter  months  of  June,  July,  and  August,  the 
excess  of  dampness  and  moisture  has  been  equally  remarkable, 
unaccompanied,  however,  by  rain,  and,  comparatively  with  Eng- 
land, there  was  but  little  snow.  The  ice  has  been  sufficiently 
thick  to  bear  the  weight  of  a  man  twice,  for  two  or  three  days  to- 
gether; and  the  thermometer  has  occasionally  been  as  low  as 
25°,  and  once  18°  during  the  night.  The  wind  has  been  by  no 
means  so  strong  or  frequent  as  in  summer ;  and  calm  days,  with 
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sunshine,  occurred  very  often — much  more  frequently  than  in 
England. 

Upon  the  whole,  the  winter,  though  considered  in  this  place  as 
very  severe,  would  have  been  thought  a  mild  one  in  England. 
The  dryness  of  the  air  is  now  again  beginning  to  be  apparent, 
and  a  fine  summer  is  anticipated :  already  the  thermometer  has 
risen  as  high  as  69**.  My  present  opinion  therefore  is,  that  the 
winters  in  the  Falklands  may  be  considered  very  mild,  but  moist, 
though  not  rainy,  and  with  little  wind.  The  moisture  does  not 
arise  from  rain  or  fog,  but  from  the  nature  of  the  ground  (a  light 
soil  upon  a  tenacious  subsoil),  numerous  springs  and  rivulets, 
and  the  absence  of  the  evaporating  winds  of  summer. 

The  plant  described  as  the  tussac  by  Mr.  Hooker,  in  the  en- 
closure which  I  had  the  honour  of  forwarding  with  my  report,  is 
of  the  genus  Carex,  and  proves  not  to  be  the  real  tussac  of  the 
islands — which  it  very  much  resembles,  and  might  easily  deceive 
any  person,  the  more  so  as  it  grows  in  the  same  situations,  and  is 
also  eaten  by  the  cattle.  My  friend  Mr.  Hooker  has  since  given 
very  great  attention  to  this  useful  and  interesting  plant,  which  is 
a  true  grass,  and  in  very  much  greater  abundance  than  the  other. 
As  soon  as  I  can  collect  some  ripe  seeds,  I  will  also  take  the 
liberty  of  forwarding  them ;  as  perhaps  your  lordship  may  deem 
the  grass  worthy  of  a  trial  in  England,  both  inland,  as  on  chat- 
moss,  and  on  the  sea-coast. 

Some  seeds  of  the  tussac  grass,  sown  in  the  government  garden, 
in  good  soil,  different  from  that  in  which  it  grows  naturally,  and 
at  a  little  distance  from  the  sea,  have  shot  up,  and  are  likely  to 
prove  that  this  valuable  fodder  for  cattle  may  be  cultivated  in  any 
soil ;  but  it  evidently  prefers  moisture,  and  would  probably  re- 
quire irrigation  in  a  dry  soil  at  any  distance  from  the  sea. 

During  several  long  rides  into  the  country  I  always,  as  I  have 
before  stated,  found  the  tussac  flourishing  most  vigorously  on 
spots  most  exposed  to  the  sea,  and  in  soil  unfit  for  anything  else 
to  live  in, — viz.  the  rankest  peat-bog,  black  or  red.  It  is  singular 
to  observe  the  beaten  footpaths  of  the  wild  cattle  and  horses,  as 
marked  as  a  footpath  across  the  fields  in  England,  extending  for 
miles  over  wild  moorland,  and  always  terminating  in  some  point 
or  peninsula  covered  with  this  favourite  fodder ;  and  amidst  which 
it  is  almost  certain  to  meet  with  solitary  old  bulls,  or  perhaps  a 
herd,  or  a  troop  of  wild  horses  just  trotting  off,  as  they  scent  it 
from  a  great  distance. 

To  cultivate  the  tussac,  I  would  recommend  that  the  seed  be 
sown  in  patches,  just  below  the  surface  of  the  ground,  and  at  dis- 
tances of  about  2  feet  apart,  and  afterwards  weeded  out,  as  it 
grows  very  luxuriantly,  and  to  the  height  of  6  or  7  feet.  It 
should  not  be  grazed,  but  reaped  or  cut  in  bundles.    If  cut,  it 
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quickly  shoots  up ;  but  is  injured  by  grazing,  particularly  by  pigs, 
who  tear  it  up  to  get  at  the  sweet  nutty  root.  I  do  not  know  how 
it  would  be  relished  as  hay;  but  cattle  will  eat  the  dry  thatch  off 
the  roof  of  a  house  in  winter.  Their  fondness  for  this  food  is  so 
great  that  they  will  scent  it  at  a  great  distance^  and  use  every 
endeavour  to  get  at  it.  Some  bundles  which  were  stacked  in  the 
yard  at  the  back  of  the  government-house  were  quickly  found 
out,  and  the  cattle  from  the  village  made  repeated  endeavours 
every  night  to  get  at  them,  giving  much  trouble  to  the  sentry  on 
duty  to  drive  them  away. 


Extract  from  a  Report  of  Mr,  Hooker  to  Lieut.- Gov.  Moody ^  inclosed 
in  the  foregoing  Dispatch. 

«  H.M.S.  Erebus,  Berkeley  Sound,  Falkland  Islands, 
5th  September,  1842. 

"  I  shall  now,  according  to  promise,  lay  before  your  Excellency  a  slight 
account  of  some  of  the  more  useful  plants  of  this  colony,  especially  of 
such  as  appear  to  be  at  present,  or  may  prove  in  time,  of  most  use  to 
man. 

"  The  remarkable  increase  and  fine  condition  of  the  cattle  (compara- 
tively speaking)  rex^ently  introduced  on  the  island  naturally  call  the 
attention  to  the  grasses  in  a  country  devoid  of  trees,  or  of  any  vegetable 
production  likely  to  prove  more  important.  Amongst  these,  which  are 
very  numerous,  and  form  one-fifth  of  the  plants  hitherto  discovered,  the 
tussac  holds  the  first  place ;  as,  however,  you  have  a  description  of  it, 
and  know  far  more  of  its  invaluable  properties  than  I  do,  it  would  be 
useless  to  recapitulate  here :  suffice  it  to  say,  that  with  proper  attention 
to  its  propagation  in  any  locality  near  the  coast,  and  preservation  from 
being  entirely  eaten  down  where  it  already  abounds,  it  alone  would  yield 
abundant  pasturage  for  as  many  cattle  as  the  island  is  ever  likely  to 
want. 

"  Another  grass,  however,  far  more  abundant,  and  universally  distri- 
bated  over  the  whole  country,  scarcely  yields  in  its  nutritious  qualities  to 
the  tussac ;  I  mean  the  Arundo  alopecurusy  which  covers  every  peat- 
bog with  a  dense  and  rich  clothing  of  green  in  summer,  and  a  pale  yel- 
low good  hay  in  the  winter  season.  This  hay,  though  formed  by  nature 
without  being  mown  and  dried,  keeps  those  cattle  which  have  not  access 
to  the  former  grass  in  excellent  condition — as  the  beef  which  our  parties, 
for  the  four  winter  months,  supplied  the  ships  with,  can  abundantly 
testify.  No  bog,  however  rank,  seems  too  bad  for  this  plant  to  luxuriate 
in ;  and,  as  we  remarked  during  our  survey  of  Port  William,  although 
the  soil  on  the  quartz  districts  was  very  unprolific  in  many  goiwi  grasses 
which  flourish  on  the  clay-slate,  and  generally  speaking  of  the  worst 
description,  still  the  Arundo  did  not  appear  to  feel  the  change ;  nor  did 
the  cattle  fail  to  eat  down  large  tracts  of  such  pasturage. 

"  The  numerous  troops  of  horses,  also,  on  the  flanks  of  the  Wickham 
Heights,  can  have  little  other  fodder ;  whilst  those  of  Mount  Lowe  and 
Mount  Vernet  must  depend  upon  it  entirely.    Should  the  tussac  disap- 
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pear  from  any  part  of  the  island  where  stall-fed  cattle  are  kept,  it  might 
be  advisable  to  treat  this  plant  as  hay  is  in  Britain,  by  which  means  its 
nutritious  properties  would  doubtless  be  much  better  secured  to  the 
animals  during  the  winter  months,  than  by  allowing  the  leaves  gradually 
to  wither,  and  not  gathering  it  until  nature  has  dried  them. 

*^  For  sheep,  as  hay,  it  would  also  do  well ;  though  I  fear  that  it  is  of 
too  wet  a  nature,  and  thrives  best  in  situations  far  too  damp  for  their 
aucceeding  on  it  all  the  year  round.  Experience  only  will  prove  this  : 
at  any  rate  newly-imported  flocks  should  not  at  once  be  removed  from 
dry  fodder  to  any  so  succulent. 

"  You  are  aware  that  many  English  plants  invariably  follow  man,  un- 
designedly on  hia  part ;  many  such  are  common  here — as  the  groundsel 
chickweed,  and  shepherd's  purse,  docks,  &c. ;  and  have  been  distributed 
chiefly  through  the  agency  of  cattle,  rabbits,  fowls,  and  horses,  more  or 
less  all  over  the  island :  amongst  such,  and  most  abundant  of  all,  is  the 
Poa  annuay  a  very  common  English  grass,  and  which  forms  a  short 
bright  green  sward  all  the  year  round  on  the  drier  soil  near  the  settle- 
ment, mixed  with  a  few  of  the  smaller  native  grasses  and  the  common 
Dutch  clover.  Close  to  government-house  there  are  many  acres  of  such 
pasturage ;  the  sheep  seem  very  partial  to  it,  and  thrive  uncommonly 
well :  a  little  attention  to  its  increase,  especially  by  sowing  it  in  similar 
situations,  and  draining  the  ground,  might  produce  very  beneficial 
resulte.*' 


III. — On  the  Culture  of  Mangold- fVurzel. 
By  Earl  Lovelace. 

I  WRITE  down  a  few  particulars  respecting  the  culture  of  the 
mangold-wurzel  as  I  have  been  requested  to  do.  The  soil  I 
occupy  is  a  loam,  working  freely,  but  apt  to  bum  in  summer. 
The  best  practice  I  find  is  to  plough  up  the  land  if  a  stubble  in 
the  autumn,  first  laying  on  about  7  or  8  loads  of  dung  (of  50 
cubic  feet  each).  In  the  spring  it  is  cross-cut  and  harrowed  to  a 
smooth  surface.  In  April  the  ground  is  ridged  at  a  width  of 
3  feet  by  a  double  mould-board  going  out  and  returning  in  the 
same  furrow.  The  subsoil -plough  follows  immediately  along  the 
furrow,  and  stirs  the  ground  15  inches  deeper;  and  the  remainder 
of  the  15  loads  of  dung  allotted  to  each  acre  is  put  in  the  trench 
and  covered  in  the  usual  manner.  The  mangold  is  sown  on  the 
newly-formed  ridge  with  the  Northumberland  drill,  about  the 
end  of  April  or  the  beginning  of  May;  three  or  four  weeks 
afterwards  the  furrows  are  subsoiled  (so  that  the  whole  field  is 
thoroughly  stirred),  and  the  plants  are  left  to  stand  at  intervals 
(in  the  lines)  of  14  to  18  inches,  the  lines  being  3  feet  apart. 

I  will  only  add  one  word  more  about  the  second  subsoiling. 
After  the  plants  have  come  up,  and  are  five  or  six  weeks  old,  if 
you  e?(amine  them  you  will  find  that  even  then  their  fibres  are 
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nearly  meeting:  the  subsoiling  in  the  intervening  furrow  then 
heaves  up  the  ridges  on  which  they  are  growing,  and  they  seem  to 
float  upon  the  soil ;  directly  afterwards,  I  suppose,  they  dive  down 
in  quest  of  further  nourishment.  The  plants  grow  so  rapidly  as 
to  take  entire  possession  of  the  soil,  and  the  shade  of  the  leaves 
prevents  the  growth  of  weeds;  consequently  no  hoeing  is  re- 
quisite after  they  have  been  once  thinned  out  to  their  proper 
distance.  They  are  taken  up  in  November,  and  have  been  kept 
till  June  or  even  July  with  care.  The  leaves  are  allowed  to  rot 
and  dress  the  ground  as  a  preparation  for  the  wheat  crop  which 
follows.  In  France  they  are  regularly  pulled  while  the  crop  is 
growing  for  cattle ;  but  probably  the  bulk  of  the  root  is  lessened 
by  this,  as  the  absorbent  surface  of  the  leaf  is  important  in  sup- 
plying nourishment  to  the  plant.  The  rotations  are  of  the  follow- 
ing cast : — 

1 .  Wheat,  followed  by  rye  and  tares. 

2.  Turnips. 

3.  Barley. 

4.  Clover. 

5.  Beans  sown  in  February  at  3  feet  apart,  followed  in  the  same  year 

by  cabbages  planted  in  the  intervals  in  May  or  June. 

6.  Mangold-wurzel,  and  wheat  again. 

Or  this. 

1.  Wheat,  followed  by  stubble  turnips. 

2.  Barley. 

3.  Clover.  3.  Mangold  wurzel. 

4.  Beans  and  cabbnges.  4.  Wheat. 

5.  Mangold  wurzel.  5.  Beans  and  cabbages. 

6.  Wheat.  6.  Barley. 

7.  Peas,  followed  by  stubble  turnips.       7.  Clover. 

8.  Carrots,  and  wheat  again.  8.  Rye  and  tares,  after- 

wards turnips. 
9.  Carrots,  and  then  wheat. 

It  will  be  observed  that  the  wheat  follows  the  deep-rooted 
plants  (wurzel  and  carrots)  for  which  they  are  an  excellent  pre- 
paration ;  both  the  field  and  the  quality  of  the  wheat  suggest  the 
frequency  of  its  variance  in  the  rotations.  Oats  are  excluded,  the 
produce  of  barley  being  equal,  and  commanding  a  better  price. 
Turnips  and  clover  occur  more  rarely  than  in  most  rotations  on 
light  land,  but  the  ground  appears  to  require  a  longer  interval 
than  is  admitted  in  the  usual  four-course  system.  Many  dislike 
stubble-turnips;  their  produce  is  certainly  inferior,  but  for  a 
breeding  flock  such  as  is  kept  here  they  are  eminently  useful,  and 
better  for  the  ewes  and  lambs  than  a  greater  bulk  of  swedes* 

Ockham  Park,  April  5/A,  1843. 
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Mangold- Wunel 
(Long  Red). 


Date. 

Ton*. 

Cwts. 

Lbi 

1831 

58 

8 

60 

1832 

43 

10 

0 

1833 

47 

4 

0 

1834 

45 

7 

12 

1835 

46 

1 

0 

1836 

47 

13 

10 

1837 

50 

1 

0 

1838 

46 

7 

40 

1839 

51 

2 

0 

1840 

45 

10 

30 

1841 

44 

15 

12 

1S42 

47 

6 

0 

Tons.  Cwts.  Lbs 


Yellow  Wnrrel 
(Globe). 


Swtde  Turnips. 


Tons.   Cwts.  Lbs. 


42 
43 


0 
10 


Tons.   Cwts.  Lbs. 


42 

2 

0 

34 

5 

0 

38 

4 

10 

41 

0 

0 

37 

0 

0 

43 

0 

0 

36 

0 

0 

42 

5 

0 

37 

6 

0 

43 

10 

0 

38 

8 

0 

40 

0 

0 

Carrots  (Red). 


40 

0 

0 

35 

0 

0 

37 

0 

0 

42 

0 

0 

38 

10 

0 

37 

6 

0 

43 

0 

36 

Date. 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 
1840 
1841 
1842 


Barley. 


Beans. 


Bush.    Pks.   Gals.Busb.    Pks.   Gals.  Bush.   Pks.  Gals. 


37 
34 
40 
36 
38 
42 
39 
38 
40 
37 
38 
40 


48 
46 
50 
47 
52 
41 
36 
50 
48 
50 
56 


0  1  32 


0 
0 
2 
0 
0 
2 
1 
0 
0 
0 
0 
0 


32 
40 

36 

42 
37 
39 
41 
44 
41 
40 


0 

0 
0 

1 

0 
2 
0 
0 
0 
2 


and  cabbage* 
ditto, 
ditto, 
ditto, 
ditto. 


These  weights  of  the  root-K;ropt  have  been  ascertained  by  taking  up  three  square 
perch  of  each  in  different  parts  of  the  crop,  the  swedes  being  topped  and  tailed,  but 
the  mangold  tailed  only.  Although  the  spots  have  been  fairly  selected  for  weighing, 
it  is  possible  that  if  a  whole  acre  had  been  weighed  the  result  might  have  been  some- 
what lower. 


IV. — Evidence  on  the  Antiquity ,  Cheapness,  and  Efficacy  of 
Thorough' Draining,  or  Land- Ditching,  a>s  practised  throuahout 
the  Counties  of  Suffolk,  Hertford,  Essex,  and  Norfolk,  collected 
by  Ph.  Pusey.  With  Some  Notice  of  Improved  Machines 
for  Tile-Making. 

I.  Suffolk  Draining. — 1.   By  the  Rev.  Copinger  Hill. 

Now  that  Mr.  Pusey  has  drawn  public  attention  to  the  existence, 
for  half  a  century,  in  the  eastern  counties,  of  a  complete  and 
economical  system  of  drainage,  it  may  not  be  amiss  to  describe  in 
detail  the  practice  to  which  he  alludes. 
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On  the  heavy  lands  of  Suffolk  and  the  adjoining  counties,  under- 
draining  at  a  distance  of  16J  feet,  and  a  depth  of  26  or  30  inches, 
is  as  much  a  matter  of  routine  as  hedging  and  ditching.  It  is 
done  almost  universally  at  the  expense  of  the  tenant,  whether  his 
tenure  he  at  will  or  on  lease.  The  outlay  is  thought  to  be  repaid 
by  the  first  crop;  certainly  by  the  second.  My  meaning  is  this : 
usually  the  land  is  drained  the  year  it  is  fallowed ;  and  when  the 
period  recurs  for  draining  a  field,  I  should  expect,  under  favour- 
able circumstances,  that  the  increased  value  of  the  succeeding 
barley-crop  over  what  it  would  have  been  without  draining, 
would  repay  the  cost  of  the  draining. 

Our  system  is  especially  intended  to  remove  that  wetness  of  the 
land  which  is  caused  by  water  becoming  stagnant  on  the  surface, 
from  the  retentive  nature  of  the  soil  or  surface  materials ;  but  it 
is  also  calculated  to  carry  off  the  water  which  filtrates  from  higher 
grounds  through  beds  of  porous  materials  lying  immediately  upon 
impervious  strata. 

Much  of  our  land  has  been  repeatedly  under-drained.  The 
grandfather  of  the  Messrs.  Crosse,  of  Finborough,  began  under- 
draining  ninety  years  ago. 

Ours  does  not  profess  to  be  a  permanent  system,  like  tile  or 
stone  draining ;  but  we  think  the  second  time  the  land  is  drained, 
in  which  case  the  old  drains  are  cut  across,  that  an  additional 
benefit  is  derived. 

On  our  strong  clays,  under-draining  does  not  enable  us  to  feed 
off"  turnips  with  sheep;  it  reduces  the  amount  of  horse-labour, 
inasmuch  as  the  land  is  more  easily  worked,  and  sooner  fit  for 
work  after  rain ;  two  horses  abreast  are  universal  in  the  plough, 
except  that  in  wet  seasons  the  three  last  furrows  of  our  nine-feet 
stitches  or  beds  are  ploughed  with  two  horses  at  length,  in  order  to 
avoid  treading  on  the  ploughed  land. 

The  drill  and  scarifier  are  each  adapted  to  cover  9-feet  stitches, 
once  going  and  returning :  the  horses  walking  in  the  furrows  :  the 
shafts  of  the  drill  being  set  on  one  side,  instead  of  the  middle  of 
the  machine,  and  the  scarifier  being  worked  by  means  of  a  long 
whipple-tree.  Our  wheat  is  mostly  dibbled,  and  we  do  not  "con- 
sider the  practice  a  strangely  slow  process hands  are  plentiful. 

Even  the  best* drained  land  does  not  break  up  in  such  a  friable 
state  as  to  permit  the  drill  to  work  inmiediately  after  the  plough : 
hence  the  great  inducement  to  dibble :  land  upon  which  wheat  is 
drilled  must  be  either  summer- fallows,  or  bean-land  ploughed  di- 
rectly after  harvest,  and  left  to  the  influence  of  the  weather  to  be 
pulverised.  All  our  lands  intended  for  barley  are  ploughed  for 
the  last  time  in  autumn,  and  scarified  in  spring  before  drilling. 
The  surface  of  the  land  is  left  almost  level  by  the  scarifier,  and 
is  seeded  throughout,  furrow  as  well  as  stitch. 
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Seed-time  and  harvest  are  undoubtedly  forwarded  by  drainage, 
but  to  what  extent  it  is  difficult  to  say,  there  being  no  means  of 
comparison,  as  almost  all  the  heavy  lands  hereabouts  are  drained 
more  or  less  recently.  Pasture  is  as  much  benefited  as  arable 
land.  The  grass  is  improved  both  in  quantity  and  quality,  and 
comes  earlier  in  the  spring. 

We  can  carry  more  stock,  owing  to  drainage,  being  thereby 
enabled  to  grow  root- crops,  particularly  mangold- wurzel,  and  to 
feed  ofiF  vetches  in  place  of  a  portion  of  the  clean  fallow. 

Old  farmers  describe  a  variety  of  practices  (at  present  un- 
known) which  existed  before  under-draining  became  general: 
such  as  laying  the  land  for  barley  in  3-feet  ridges,  much  as  we  do 
now  for  mangold-wurzel,  and  sowing  broadcast;  and  drawing  a 
log  of  wood  along  the  furrow  to  let  ofiF  the  surface-water.  They 
speak  of  the  produce  as  increased  from  16  or  18  bushels  per  acre 
of  wheat  to  24  and  28  ;  while  the  increase  in  the  barley-crop  is 
quite  as  great 

The  following  extract  from  Dixon's  *  Practical  Agriculture,' 
vol.  i.  p.  373,  new  edition,  published  in  1807>  may  possibly  be  the 
means  of  further  illustrating  the  advantages  of  under-draining; 
and  it  might  be  well  to  ascertain  the  present  state  of  the  farm  in 
question,  as  well  as  the  materials  with  which  Mr.  Salter  filled  up 
his  drains  :— 

**  At  Michaelmas,  1795,  Mr.  Salter  of  Winburgh,  East  Devon,  entered 
upon  the  occupation  of  more  than  800  acres  of  heavy  land,  which  had 
been  so  entirely  neglected  by  his  predecessor  as  to  be  almost  altogether 
what  it  ought  not  to  have  been. 

**  Mr.  Salter  immediately  saw  that  unless  he  could  get  rid  of  the 
surfEU^-water  all  his  labour  must  be  fruidess,  and  his  money  expended 
in  vain ;  he  therefore  began  his  operations  by  cutting  342  rods  (7  yards 
to  the  rod)  of  river  through  the  centre  of  the  farm,  7  feet  wide  and  6 
feet  deep  perpendicularly :  in  order  to  obtain  an  outlet  for  the  water  to 
flow  from  his  other  works,  he  cut  2937  rods  of  new  and  old  ditches,  6  feet 
wide  and  5  feet  deep  perpendicularly;  1116  rods  of  open  drains,  of 
various  widths  and  depths  from  4  to  5  feet  wide  and  from  3^  to  4j  feet 
deep  perpendicularly ;  and  he  cut  and  filled  up  487 1  tods  of  under-drain^ 
ing^  of  which  the  leading-drains  were  36  inches  and  the  feeding-drains 
to  the  same  30  inches  deep  perpendicularly.  The  whole  of  this  work  was 
executed  and  completed  in  one  year.  Mr.  Salter  has  continued  to  do  a 
great  deal  every  year  since  1795;  between  Michaelmas,  1800,  and 
Michaelmas,  1801,  he  executed  4423  rods  of  under-draining,  of  widths 
and  depths  as  before  expressed ;  and  he  is  now  going  on  with  the  spirit 
and  judgment  of  an  experienced  and  an  understanding  agriculturist. 

"  77ie  effect  has  heen^  that  on  the  land  which  was  so  much  impover- 
ished by  stagnant  water,  and  so  much  inundated  by  land-springs,  as  not 
to  reproduce  the  seed  used  upon  it,  his  crops  have  been  abundant :  and 
while  Mr.  Salter  reaps  the  benefit  of  his  judicious  exertions,  he  may  very 
fairly  be  regwded  as  a  public  benefactor.    He  may  almost  be  con- 
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sidered  as  producing  a  new  creation  around  him,  and  should  be  held  up 
by  every  friend  to  agricultural  improvement  to  the  admiration  and  imi- 
tation of  all  who  have  to  do  with  heavy  land  from  which  it  is  necessary 
to  remove  the  surface-water.*^ 

As  to  the  districts  which  require  draining,  I  do  not  know  which 
to  specify :  all  tenacious  soils — I  should  think  the  neighbourhood 
of  Hardwick,  Tadlow,  Gransden,  in  Cambridgeshire,  and  the 
bottom  of  the  hills  in  Surrey  and  Sussex,  and  a  large  jwrtion  of 
Lancashire,  Hertfordshire,  Buckinghamshire,  Kent,  and  Berk- 
shire.* 

In  our  own  district,  where  the  lands  are  under -drained,  we 
detect  the  want  of  fresh  draining  instantly  on  walking  across  a 
field  after  wet  weather  :  we  detect  it  on  our  neighbours'  land  as 
well  as  our  own,  in  passing  through  the  country,  by  black  spots 
on  the  surface,  as  the  lands  begin  to  dry  in  the  spring. 

Lands  of  a  gently  undulating  nature  are  the  most  easily  drained  : 
our  great  difficulty  is  with  flat  land,  where  the  watercourses  are 
not  for  a  sufficient  distance  under  the  control  of  the  farmer,  as  is 
frequently  the  case  in  small  occupations. 

Our  mode  of  cutting  the  drains  is  pretty  uniform ;  the  filling 
up  varies :  and  here,  as  I  am  writing  for  the  information  of 
persons  supposed  to  be  altogether  ignorant  of  the  practice  of 
draining,  I  would  correct  a  misapprehension  that  prevails  as  to  the 
term  ^'  filling  up." 

We  do  not,  as  in  the  case  of  stone  and  tile  draining,  "  fill  up 
with  any  material  through  which  the  water  drains ;  but  our  *'  fill- 
ing up  "  is  merely  for  the  purpose  of  supporting  the  earth  till  an 
arch  is  formed ;  by  which  time  the  material  with  which  we  "  fill 
up  *'  is  for  the  most  part  perished :  a  channel  for  the  water  is  left 
clear  beneath  our  '*  filling  up.*' 

We  fill  up  either  with  haulm  (stubble),  or  ling  (heath),  or  a 
scud  of  straw,  or  turf,  or  hop-binds  twisted.  Tiles  and  stone  are 
disregarded  by  us,  except  for  boggy  soils,  even  since  their  use  has 
been  recalled  to  our  notice  by  Scotch  agriculturists ;  for  our  own 
system  answers  well,  and  is  tested  by  time. 

The  tributary  drains  are  drawn  slantingly  across  the  slope  of 
the  ground  with  a  moderate  fall.  These  tributaries  at  their  lowest 
points  are  connected  together  by  main  drains,  of  the  same  dimen- 
sions as  the  tributaries,  in  such  a  manner  that  a  group  of  tribu- 
taries and  its  corresponding  main  may  take  the  water  from  half 


*  As  a  rule,  under-draining  should  take  the  place  of  superficial  draining, 
and  high  ridges  and  deep  furrows  be  discontinued.  One  exception  occurs 
to  me,  namely,  peaty  land — to  which  I  think  surface  is  more  applicable  than 
under  draining :  the  peat  seems  to  ^row  and  fill  up  underground  drains 
almost  as  soon  as  they  are  cut,  and  tiles  are  no  defence  against  its  encroach- 
ments ;  it  finds  its  way  through  the  points  of  junction  of  the  tiles  readUy. 
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or  three- quarters  of  an  acre  of  land :  the  main  drain  opens  into 
the  ditch  at  a  spot  called  the  eye."  We  do  not  interpose  one 
larg^e  drain  between  the  main  drains  and  the  ditch.  I  will  detail 
as  minutely  as  I  can  the  successive  steps  in  our  progress,  and 
1  wish  I  was  sufficiently  master  of  my  pencil  to  be  able  to  repre- 
sent them  in  that  way,  for  I  think  I  could  then  convey  a  clearer 
impression  of  our  method  than  comes  within  the  power  of  a  written 
description. 

1st.  We  draw  the  tributaries  parallel  to  one  another  by  means 
of  a  common  plough  going  two  bouts  to  each  drain,  thus  open- 
ino-  a  furrow  18  inches  wide,  and  5  inches  deep  ; 


The  following  is  a  section  of  this  stage  of  the  drain  : 


By  the  first  bout  b  is  turned  up  to  c  on  each  side ;  by  the 
second  bout  a  is  turned  up  to  6  on  each  side.  Thus  leaving  a 
furrow  (a  a)  in  depth  5  inches  and  18  wide.  Then  we  draw  the 
main  drains  by  the  same  plough,  being  guided  in  the  direction  of 
them  by  circumstances,  such  as  shape  of  the  field,  fall  of  the 
water  in  the  ditches,  &c. 

Then  a  large  deep-breasted  plough,  kept  for  the  purpose  in  some 
districts,  going  once  down  the  furrow  opened  by  the  previous 
operations,  turns  out  another  furrow  about  10  inches  wide  by  5 
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inches  deep.  Thus  we  have  by  means  of  the  plough  a  drain  10 
inches  wide  by  10  inches  deep,  as  in  the  following  figure^  where  E 
represents  the  slice  turned  out  by  the  deep-breasted  plough,  and 
D  the  furrow  formed  by  it. 


A  labourer  with  a  common  spade  now  digs  out  a  spit  9  inches 
deep,  beginning  at  the  eye,  according  to  the  following  sectional  view, 
where  G  represents  the  spit  thrown  out  by  the  broad  spade,  and 
F  the  trench  made. 


Then  with  a  narrow  spade  the  labourer  takes  out  11  inches 
more,  and  scoops  out  the  crumbs : 


In  the  following  sectional  view  J  represents  the  spit  thrown  out 
by  the  narrow  spade,  and  H  the  trench  or  drain  left  by  it : 


On  TJwraagh' Draining, 


29 


In  digging  with  the  broad  spade  regard  is  had  to  the  inequali- 
ties of  the  surface  ;  a  greater  or  less  depth  is  given  according  as 
the  ground  rises  or  falls :  the  depth  of  the  narrow  drain  is  uni- 
form throughout. 
Scoop.         Narrow  Spade.        If  he  meets  with  Stone  or  gravel,  he 

picks  or  digs  them  out,  and  rams  down 
stiff  clay  into  the  holes  so  made,  through 
which  he  cuts  his  drain  afresh  with  his 
narrow  spade. 

The  drains  are  now  30  inches  deep ; 
the  narrow  spade  is  1  inches  wide  at 
bottom,  and  2}  inches  wide  at  top ;  it  is 
in  depth  13  inches,  but  being  necessarily 
worked  in  a  slanting  direction,  only  digs 
out  11  inches.  A  few  years  since  the 
practice  was  to  dig  15  inches  with  the 
narrow  spade  immediately  after  the 
plough :  this  has  given  way  to  the  method 
above  stated. 

A  small  quantity  of  stubble  is  now 
laid  along  the  narrow  drain,  the  la- 
bourer walking  in  the  drain  presses  the 
stubble  about  3  inches  down  into  the 
narrow  drain  with  his  spade.  The  stubble  is  not  pressed  to  the 
bottom,  but  a  free  passage  for  the  water  is  left  under  it.  Earth, 
heavy  or  light  indifferently,  is  then  shovelled  in  over  the  haulm, 
and  the  common  plough  reverses  its  former  work,  as  in  the  fol- 
lowing figure  : 


Sometimes  heath  is  used  instead  of  stubble ;  sometimes  hop- 
binds  twisted ;  sometimes  a  scud  of  straw,  made  to  fit  the  upper 
part  of  the  narrow  drain.  Occasionally  a  waggon-rope  is  laid 
along  the  bottom  of  the  drain  before  the  filling  up  is  done,  and 
the  rope  is  afterwards  drawn  along,  thus  securing  the  drain  from 
crumbs  of  earth  at  the  bottom  ;  but  this  precaution  is  unnecessary. 
At  other  times  all  filling  up  is  dispensed  with,  and  a  board  of  the 
same  dimensions  as  the  narrow  drain  is  fitted  into  it ;  the  earth  is 
then  rammed  down  on  to  the  edge  of  the  board,  and  the  board  is 
drawn  along  the  drain «  leaving  an  arched  waterway  behind  it.  A 
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considerable  farm  in  my  neighbourhood,  belonging  to  Sir  Henry 
Leslie,  of  Cockerell's  Hall,  heretofore  neglected,  is  now  imder- 
going  this  operation,  mainly,  I  believe,  in  consequence  of  the 
shortness  of  the  straw-crop  of  1842.  The  tenant  informs  me  that 
some  drains  cut  upon  the  farm  six  years  ago,  according  to  this 
principle,  are  now  running  well. 

Sometimes  faggot-wood  is  laid  along  the  bottom  of  the  drain 
with  haulm  over  it,  the  water  finding  its  way  through  the  wood ;  a 
great  portion  of  Clopton  Hall  Farm  was  drained  in  this  way  some 
thirty  years  ago :  this  mode  is  expensive,  and  is  adopted  by  new 
men  only,  who  feel  misgivings  (which  are  not  warranted  by  ex- 
perience) as  to  the  stability  of  stubble-draining. 

But,  better  than  all,  peat  cut  for  the  purpose  in  the  fens  of 
Cambridgeshire,  in  length  15  inches,  and  3  inches  square,  is 
pressed  gently  into  the  top  of  the  narrow  drain,  and  the  earth 
thrown  in  upon  it ;  the  peat  swells  speedily,  and  becomes  firmly 
fixed,  and  is  very  durable,  and  has  this  advantage  over  the 
methods  already  specified,  and  also  over  tile-draining,  that  a  fold- 
stake  driven  into  it  commits  no  damage.  In  peat-draining,  when 
we  come  to  stony  or  gravelly  spots,  two  pieces  of  peat,  instead  of 
one,  or  one  and  a  half,  are  placed  in  side  by  side ;  or,  in  bad  cases, 
the  sides  of  the  drain  are  built  with  turf,  as  well  as  the  top. 
Stubble,  heath,  hop-binds,  straw,  are  quickly  decomposed  and 
washed  away;  peat  remains.  Sir  H.  Davy  says,  Inert  peaty 
matter  remains  for  years  exposed  to  water  and  air  without  under- 
going change."* 

In  draining  pasture-land  we  only  go  one  bout  with  the  conmion 
plough ;  then  one  spit  with  the  broad  spade,  and  one  with  the 
narrow  :  sometimes  the  narrow  spade  is  used  immediately  after 
the  plough;  and  we  do  not  drain  pasture  so  closely  as  arable 
land. 

As  for  expense:  in  1841,  when  day  wages  (not  the  averagre 
weekly  earnings  throughout  the  year,  which  are  one-third  more 
than  the  daily  wages  usually  quoted)  were  10*.  per  week  and 
beer,  the  broad  and  narrow  spade-work  and  filling  in  was  done 
for  4.*?.  per  score  rods,  of  16^  feet  to  the  rod ;  or  Z2s,  per  acre  if 
the  drains  are  a  rod  apart,  and  6e/.  extra  for  each  eye,  and  good 
earnings  made  :  half  a  score  poles  in  winter  is  about  a  day's  work. 
If  the  ground  is  stony,  the  work  is  longer  in  hand ;  but  the  drainer 
is  paid  per  bushel  for  the  stones  thrown  out,  which  are  carted  into 
the  roads. 

The  expense  of  filling  up  depends  on  the  material  used ; 

♦  The  writer  caused  one  of  his  peat-drains  to  be  cut  transversely  by  a 
shaip  spade,  and  found  the  peat  firmly  fixed;  a  portion  of  it  had  in- 
sinuated itself  between  the  shoulder  of  the  narrow  drain  and  the  loose 
earth  thrown  upon  it,  presenting  the  appearance  of  the  head  of  a  nail. 
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stubble  costs  nothing,  but  robs  the  rauck-hill.  When  heath  or 
peat  are  within  a  day's  cartage  they  are  used.  I  used  to  cart 
heath  a  distance  of  20  miles,  occupying  two  entire  days  therein ; 
I  now  cart  peat  a  distance  of  33  miles^  my  waggon  being  out 
three  entire  days.* 

As  for  durability,  I  cannot  do  better  than  quote  the  words  of 
my  friend  Mr.  Moore  of  Badley : — 

"In  my  occupation  of  upwards  of  500  acres  I  have  not  more  than  40 
upon  which  drains  are  not  required ;  all  the  remainder,  viz.  nearly  500 
acres,  have  been  once  drained  by  me,  and  a  considerable  portion  of  it 
twice.  I  have  not  more  than  5  acres  whereon  I  have  used  tiles ;  some 
of  which  I  have  also  twice  tile-drained,  in  consequence  of  a  deposit 
accumulated  of  a  sandy  nature.  The  soil  in  my  occupation  is  very 
variable,  for  even  in  the  same  field  I  have  a  subsoil  of  light  loamy  sand, 
very  strong  clay,  and  a  gravelly  red  loam,  so  full  of  stones  that  some 
parts  of  the  drains  are  obliged  to  be  made  by  a  pickaxe  and  other  iron 
tools  previously  to  using  the  narrow  draining-spade.  I  have  this  year 
(1843)  drained  where  95  bushels  of  large  stones  per  acre  have  been  dug 
out  of  the  drains  and  collected.  At  the  time  I  am  writing  this  I  am 
draining  a  field  of  8  acres,  and  I  find  it  is  twenty  years  since  I  drained 
it  before.  This  field  contains  all  the  various  soils  before  mentioned ; 
and  my  men  are  using  in  many  parts  pickaxes,  &c.,  to  get  through  the 
stone.  Although  I  have  exceeded  my  usual  time  in  renewing  draining 
in  this  field,  I  have  not  observed  one  of  the  old  drains  actually  blown  or 
choked  ;  but,  as  a  matter  of  course,  they  are  in  many  places  very  nearly 
worn  out ;  yet  in  other  parts  of  the  field,  where  the  soil  is  a  strong  loam, 
the  drains  are  in  very  good  condition.  I  am  by  experience  convinced 
that  where  under-draining  is  performed,  as  in  the  usual  manner  prac- 
tised in  this  neighbourhood,  u  e.  the  drains  first  drawn  by  a  plough  8  or 
10  inches  deep,  dug  10  inches  with  the  broad  spade  and  10  inches  with 
the  narrow,  filling  the  top  of  the  narrow  drain  with  stubble ;  the  drains 
will  last  fix)m  twelve  to  twenty  years.*' 

Mr.  Moore  uses  no  other  material  than  what  is  provincially 
called  haulm  (stubble)  for  filling  up. 

I  can  mention  a  curious  illustration  of  the  past  practice  of 
under-draining  in  England: — My  friend,  Mr.  Anderson,  had 
occasion  to  drain  a  field,  and  in  doing  so  cut  across  the  ''old 
drains,"  out  of  which  he  took  several  bushels  of  "  bullocks'  horns:*' 
upon  inquiry  he  found  that  the  field  formerly  belonged  to  a 
''tanner;"  but  no  one  in  the  parish  remembers  the  "tanner." 
And  upon  my  repeating  the  circumstance  very  lately,  I  heard  of 
another  instance  of  filling  up  with  bullocks'  horns. 

I  have  described  as  well  as  I  am  able,  and  with  a  minuteness 
which  will  appear  trifling  to  many,  the  practice  of  draining  which 


*  Peat  sells  at  the  rate  of  6*.  per  thousand ;  eight  score  of  draining  to 
the  acre  requires  two  thousand  peat. 
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exists  among  us.  I  cannot  close  this  paper  without  one  word  on 
tile  and  stone  draining. 

We  have  attended  to  all  that  has  been  said  on  the  subject 
during  the  last  few  years,  but  I  do  not  think  any  addition  has  been 
made  to  our  knowledge ;  at  all  events,  no  general  change  in  our 
practice  is  contemplated.  We  were  certainly  under  the  im- 
pression that  our  mode  of  draining  was  well  known  to  agricul- 
turists ;  and  were  much  surprised  by  the  announcement  made  in 
Mr.  Pusey's  summary  of  the  progress  of  agriculture  in  the  last 
four  years,  that  it  had  only  recently  and  by  accident  come  to  his 
knowledge.  Our  drains  afford  a  waterway  of  15  square  inches 
in  section :  to  obtain  a  similar  one  with  tile  would  involve  an  ex- 
pense utterly  beyond  our  means.  Besides,  they  would  be  as  liable 
to  stoppage  as  our  own.  Such  is  Mr.  Moore's  experience^  and 
such  is  my  own  on  a  small  scale ;  tiles  laid  down  in  bo^y  soil 
on  my  own  farm  many  years  ago  have  ceased  to  act,  and  when 
examined  are  found  to  be  full,  and  for  the  most  part  broken. 

As  for  stone-draining,  I  am  at  a  loss  to  guess  where  the 
material  is  to  be  got  on  heavy  soils ;  certain  it  is  that  the  road- 
surveyor  in  our  neighbourhood  is  glad  to  pay  4«.  for  25  bushels  of 
picked  stone  carried  into  the  roads.  And  I  suspect  stone  drains 
would  quickly  choke.  I  made  one  small  drain  six  years  ago  in 
this  manner  in  compliment  to  the  new  system,  and  it  failed  in  a 
year  or  two. 

I  do  not  suppose  that  my  description  of  our  mode  of  draining 
is  clear  enough  to  enable  farmers  to  adopt  it  without  inspecting 
the  practice;  and  I  think  there  is  some  danger  of  the  system 
getting  into  disrepute  if  it  is  attempted.  Surely  it  would  be 
worth  the  while  of  young  farmers  from  the  undrained  districts  to 
learn  the  practice  by  a  short  sojourn  on  the  farms  of  some  of  our 
best  drainers,  and  thus  copy  the  professional  man,  who  obtains  an 
accurate  acquaintance  with  his  particular  science  by  studying  each 
department  of  it  in  its  own  especial  school. 

Buxhall^  Stowmarket. 


I.  Suffolk  Draining. — 2.  By  Samuel  Jonas. 

To  Ph.  Puseyy  Esq. 

Dkar  Sir,— I  went  over  to  my  father's  yesterday  to  obtain  information 
respecting  thorough  draining,  and  I  here  forward  you  the  information 
obtained.  Mr.  S.  Jonas,  of  Great  Thurlow,  Suffolk,  states  that  lie  is 
aged  seventy  years,  and  that  his  father  died  fifty  years  ago,  and  was  aged 
eighty  years ;  that  he  has  heard  his  father  talk  of  hollow  draining,  and 
that  he  had  the  tools  his  father's  men  used  for  that  purpose,  so  that  you 
may  fairly  conclude  that  hollow  draining  has  been  done  in  my  own 
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family  a  hundred  years  back.  And  as  I  believe  in  no  county  is  this  kind 
of  work  done  better  than  in  Suffolk,  I  send  you  the  manner  in  which  my 
father  has  had  this  work  done  for  the  last  half  century.  He  draws  his 
ditches  within  4  yards  of  each  other,  digs  the  ditch  out  two  spit  or  18  to 
20  inches  deep  with  the  wide  spade,  and  10  inches  with  the  narrow  spit, 
making  the  total  depth  of  ditch  28  to  30  inches.  The  soil  is  a  close 
tenacious  clay;  he  has  bridges  with  joints,  which  are  pieces  of  wood 
made  the  size  of  the  lower  drain,  viz.,  about  8  inches  deep,  3^^  inches 
wide  at  top,  tapering  to  about  2  inches  at  bottom ;  these  are  drawn  along 
in  the  ditch  by  a  lever,  and  the  soil  taken  out  with  the  narrow  spade  is 
then  laid  on  the  bridges,  and  then  rammed  down  light  and  close  over 
the  bridge,  which  is  then  drawn  forward  and  more  soil  rammed,  leaving 
a  hollow  space,  with  a  tough,  compact  arch  of  clay.  Some  people  have 
objected  to  this  plug  or  ramming  system,  stating  that  the  water  will  not 
penetrate  the  earth  thus  rammed ;  but  to  prove  how  durable  this  plan 
is,  as  well  as  effectual,  in  the  draining  of  the  land,  my  father  is  now 
hollow-draining  a  field  that  was  hollow-drained  the  same  depth,  viz.  30 
inches,  twenty  years  ago,  and  rammed,  and  during  the  twenty  years  has 
never  had  occasion  to  draw  a  water-furrow  on  the  land,  as  it  was  absorbed 
by  the  soil,  and  ran  off  in  the  hollow  drains.  He  never  has  during  that 
time  known  any  water  to  run  or  stand  in  the  furrows.  I  think  this  is 
strong  evidence  of  thorough  draining  having  long  existed  in  Suffolk. 

At  Radwinter,  in  Essex,  on  a  farm  belonging  to  my  wife's  mother, 
after  having  dug  the  earth  out  to  form  the  diich,  we  lay  a  plug  of  peat, 
which  is  obtained  from  the  fens  in  Cambridgeshire.  These  pieces  of 
peat  are  cut  to  a  proper  size  and  length,  and  laid  in  the  lower  or  narrow 
part  of  the  drain,  this  part  of  the  ditch  being  narrower  below  than  at 
top.  The  sod  of  peat  rests  on  the  two  sides  of  the  ditch,  leaving  a  hollow 
space  below  of  about  3  inches,  and  we  find  this  a  very  good  plan  ;  but  if 
the  soil  is  a  loose  sort,  so  that  the  sides  of  the  ditch  will  not  stand  sound, 
we  are  obliged  to  fill  up  with  straw  and  bushes. 


Apra  7,  1843. 


II.  Hertfordshire  Lhaining.    By  W.  Flack. 

To  Ph,  Pusey^  Esq. 
Sir, — In  the  last  number  of  the  ^Agricultural  Joumar  you 
mention  having  requested  Mr.  Ransome  to  make  some  inquiry 
as  to  the  length  of  time  the  practice  of  thorough  or  frequent 
draining  could  be  traced  back  in  the  county  of  Suffolk ;  and  as  I 
happen  to  have  it  in  my  power  to  show  it  has  been  practised 
much  longer  in  this  neighbourhood  than  is  there  stated,  I  take 
the  liberty  of  sending  you  the  following  statement. 

i  have  in  my  possession  an  old  day-book  of  Mr.  Robert 
Climenson*s  (Mrs.  Flack's  great-grandfather),  who  occupied  what 
was  then  the  most  considerable  farm  in  this  parish,  in  which  there 

VOL.  IV.  D 


Yours  faithfully, 

Samuel  Jonas. 
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are  various  entries  of  payments  for  many  hundred  poles  of 
**  under-draining,"  banning  in  1743,  and  several  foUowinn^ 
years,  sufficient  to  show  it  was  practised  to  a  considerable  extent 
at  that  time ;  and  I  have  every  reason  to  believe  it  has  been  used 
ever  since^  as  my  own  knowledge  extends  to  about  forty  years, 
and  when  a  boy  I  have  heard  old  labourers  speak  of  what  was 
considered  a  good  day's  work  when  they  were  young  men. 

Having  thus  shown  that  the  system  has  been  in  operation  in 
this  the  eastern  part  of  the  county  of  Hertford  for  a  century,  I 
will  now  state  some  of  the  particulars ;  but  perhaps  I  ought  to 
state  previously,  that,  unlike  most  of  the  strong  land  in  many  of 
the  midland  and  other  counties,  in  Herts  the  land  lies  nearly  flat, 
and  therefore  it  is  usual  to  cut  the  drains  directly  across  the  shot 
(as  we  term  the  course  of  the  plough),  at  least  as  much  so  as  can 
be,  to  get  a  sufficient  fall  for  the  water.  I  would  also  observe 
our  object  is  to  get  ofiF  the  surface-water,  as  we  are  seldom 
troubled  with  springs  on  these  soils. 

1.  Depth  and  Width. — A  bout  is  first  drawn  with  the  plough 
deeply,  casting  a  furrow  each  way ;  then  dug  22  inches  the  pa- 
rallel drains,  and  from  26  to  30  inches  the  leading  drain ;  the 
wedge  shape — 10  inches  at  the  top  to  2  inches  at  the  bottom. 

2.  Distance, — 16J  feet  from  drain  to  drain. 

3  •  Materials, — Thorns  are  preferred,  but  when  sufficient  are 
not  to  be  had,  we  use  the  underwood  cut  from  the  woods :  they 
should  be  laid  as  regularly  as  possible — one  part  lapping  on  to 
the  next  layer,  in  the  way  the  straw  is  laid  by  the  thatcher — 
enough  to  rise  about  4  inches  from  the  bottom  of  the  drain  when 
well  pressed  down,  which  is  considered  important ;  then  a  thin 
layer  of  straw  or  haulm,  sufficient  to  prevent  the  soil  from  getting 
to  the  thorns.  The  top  spit,  which  is  laid  as  near  as  possible 
when  dug,  is  then  put  in  with  some  of  the  surface  soil,  as  being 
the  more  porous.  The  bottom  spit,  when  dug,  is  cast  some  on 
each  side,  and  beyond  the  other,  so  that  it  may  be  spread  over 
the  surface  of  the  land. 

4.  Expense, — The  digging  and  filling  in  cost  about  4*.  per 
score  poles  of  16]^  feet  (8^.  per  furlong),  varying  a  little  more  or 
less  according  as  the  land  works.  There  is  a  greater  variation  in 
the  expense  of  the  materials,  but  the  average  cost  is  about  the 
same  as  the  labour,  which  would  be — 

160  poles,  digging  and  filling     .    .    .    .  £1  12  0 
Ditto,    materials  1  12  0 

Making,  per  acre     .    .    •  .£340 

5.  Durability, — On  the  strongest  clays^  when  well  done,  they 
will  last  twenty  years,  and  sometimes  more.  In  some  lands  even 
the  strongest  clays  are  intersected  with  veins  and  small  patches  of 
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a  tender  crumbling  substance,  called  bj  the  labourers  hurrick 
which  will  not  stand  longer  than  the  thorns  last,  and  which  soon 
spoils  the  drains — perhaps  in  ten  or  twelve  years.  In  such  cases 
it  is  usual  to  cut  a  few  fresh  drains  across  the  old  ones,  which 
bleed  them^  and  lay  the  land  dry  for  some  years  longer. 

6.  Efficiency, — They  are  so  efficient  as  completely  to  effect  the 
object  desired ;  and  are  considered,  in  most  cases,  to  return  the 
outlay  in  the  first  two  or  three  crops.  I  should  say  the  benefit  is 
greatest  on  those  soils  that  have  a  tolerably  good  depth  of  staple 
or  useful  soil.  On  the  thin  clays,  though  quite  as  necessary,  the 
immediate  improvement  is  not  so  apparent.  Without  draining, 
however,  these  could  not  be  cultivated  to  any  advantage ;  and 
here  are  never  attempted  to  be  so  cultivated,  if  the  occupier  has 
the  means  to  drain. 

By  means  of  improved  machinery  drain- tiles  are  now  much  re- 
duced in  price ;  but,  after  much  attention  to  the  subject,  I  prefer 
the  thorn-drains,  as  much  of  our  clay  is  of  so  tenacious  a  texture 
that  I  think  it  would  soon  become  so  consolidated  over  the  tiles  as 
to  prevent  the  water  reaching  them,  unless  they  were  filled  over 
the  tiles  with  broken  stones,  or  some  porous  material,  which 
would  very  greatly  increase  the  expense. 

I  remain,  Sir^ 

Your  obedient  servant, 

W.  Flack. 

fFaters  Place^  fFare,  January  11,  1843. 


III.  Essex  Draining — 1.    By  Robert  Baker. 

[ Hum  amd  the  two  foUcwing  ticUemenit  were  obiained  for  the  Society  by  Mr.  Bramtton,^ 

Under-draining  has  been  long  practised  in  Essex :  the  commence- 
ment of  the  system  I  have  no  opportunity  of  ascertaining ;  but  from 
observations  that  I  have  heard  made  by  others,  I  believe  it  was  prevalent 
through  all  that  portion  of  the  county  where  the  white  chalk  clay 
abounds — taking  in  nearly  all  that  portion  lying  north  of  the  line  ex- 
tending frt)m  Great  Tey  to  Chelmsford,  and  from  the  latter  place  to 
High  Ongar  and  Epping. 

The  roothings  and  parishes  around  Dunmow  have  been  most  remark- 
able for  its  being  carried  out  extensively ;  it  has  at  a  later  period  been 
introduced  upon  the  mixed  and  gravelly  subsoils,  consisting  of  chalk, 
loam,  and  clay,  mixed  in  different  proportions. 

The  chalk-clay  is  a  deposit  resting  upon  the  London  clay,  and  varies 
in  thiclmess  from  10  to  100  feet.  As  it  approaches  Cambridgeshire  it 
becomes  mixed  with  a  larger  proportion  of  chalk,  and  at  Safiron  Walden 
is  superseded  by  the  chalk  which  extends  northward  through  that 
county.  This  soil  is  peculiarly  adapted  to  draining,  and  produces  ex- 
cellent wheat  and  barley  crops  in  alternate  years  under  the  system.  The 
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subsoil  admits  water  readily,  which  passes  ofif  quickly  into  the  drains, 
which  are  also  very  durable.  As  to  the  antiquity  of  the  system,  as 
carried  out  in  this  county,  the  earliest  writer  that  I  have  met  with  who 
mentions  it  is  the  author  of  a  work  entitled  '  A  Six  Weeks'  Tour  through 
the  Southern  Counties  in  1767,'  and  published  in  1769.  This  tour  is 
stated  to  commence  at  Wells,  thence  to  Hadleigh  in  Suffolk,  Norfolk, 
Essex,  Kent,  &c. 

Throughout  the  tour,  extending  over  all  the  southern  counties  lying 
south  of  the  line  from  Cambridge  to  Bristol  (accurately  described  as  to 
farming  minutiae),  the  author  makes  no  allusion  to  draining  until  he 
comes  into  Essex.  He  states,  "  a  remarkable  particular  I  observed  in 
their  husbandry  was  the  care  with  which  they  drain  their  wet  lands 
(especially  in  this  district,  Braintree).  They  make  hollow  drains,  the 
main  ones  2  feet  deep,  and  the  branches  22  inches ;  they  lay  some 
small  wood  at  the  bottom,  and  a  good  deal  of  straw  upon  it,  and  then 
cover  the  whole  with  earth.  The  price  of  this  work  is  2d.  per  rod  and 
their  small-beer.  It  were  much  to  be  wished  the  practice  were  more 
genera],  for  it  is  an  admirable  one,  and  well  deserves  imitation,"  &c. 
At  page  255: — ''One  circumstance  I  should  not  forget,  and  that  is 
their  hollow  drains,  of  which  they  do  a  great  deal  in  their  wet  lands ; 
and  this  excellent  practice  I  found  scarce  anywhere  but  in  Essex  and 
Suffolk. 

In  Vancouver's  *  Survey  of  Essex,'  published  in  1795,  draining  is 
mentioned  as  peculiar  to  Essex.  "The  drains,"  he  says,  "are  laid 
off  at  2i  and  3  yards  apart,  26  inches  deep,  and  filled  with  wood  and 
straw,  at  an  expense  of  from  50^.  to  60^.  per  acre." 

Draining  has  been  considered  indispensable  to  the  well-cultivation  of 
the  chalk-clay  lands  of  this  nature,  and  is  carried  on  extensively  at  the 
present  moment. 

Other  modes  are,  however,  adopted  both  by  the  20-horse  power  and 
windlass  mole-plough — the  latter  in  many  districts  has  superseded  the  use 
of  the  spade.  The  cost  of  this  method  at  4  to  5  yards  apart,  with  the 
leaders  dug  and  filled  with  wood  and  straw,  does  not  exceed  20;.  per 
acre ;  lbs.  is  the  medium  price,  including  the  horse-labour;  the  common 
plough  is  first  used  to  the  depth  of  from  4  to  6  inches,  and  the  mole- 
plough  passes  at  a  further  depth  of  from  12  to  16  inches.  These  drains 
draw  quickly,  and  are  durable  on  the  best  chalky-clay  soils,  and  will  if 
well  done  continue  to  work  well  from  ten  to  fifteen  years,  but  upon  loam 
or  gravelly  subsoils  the  process  will  not  succeed. 

Drains  in  the  former  mode  by  the  spade  are  first  opened  by  4  furrows 
ploughed  out  by  a  common  foot-plough,  transversely  of  the  stitches,  at 
from  5  to  6  yards  apart ;  the  drains  are  cut  by  two  operations  of  the 
spade — the  upper  spade  being  about  3  inches  wide  at  the  point,  and 
10  inches  long,  the  lower  spade  about  2  inches  wide  at  the  point,  and  12 
inches  long  ;  the  drain  is  cleared  with  a  long  scoop ;  wood  is  carefully 
placed  at  the  bottom,  about  24  inches  high,  and  covered  with  straw 
about  2  inches  more.  In  some  cases  straw  or  haulm  is  only  used,  in 
others  the  earth  is  rammed  in  upon  a  piece  of  wood  made  to  fit  the 
bottom  of  the  ditch,  which  is  drawn  forward  as  the  work  proceeds, 
leaving  a  hollow  drain.   The  cost  of  digging  is  from  3s.  to  4x.  per  score 
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rods,  and  in  some  cases  5; . ;  8  score  rods  to  the  acre  averages  about 
305. ;  labour,  the  ploughing,  and  for  wood  and  straw  about  as  much 
more,  making  altogether  from  2/.  10^.  to  3/.  per  acre :  if  wood  and  straw 
are  not  used,  1/.  per  acre  may  be  deducted. 

This  system  is  practised  upon  about  two-thirds  of  the  whole  county, 
of  which  one-half  is  well  drained.  The  drains  upon  the  best  soils  will 
last  from  ten  to  fifteen  years.  The  average  time  is  considered  to  be 
about  ten  years.  By  actual  calculations  entered  into  with  others  on 
various  occasions,  the  expense  of  maintaining  a  good  system  of  draining 
amounts  to  5*.  per  acre  per  annum  by  the  spade,  and  about  2s.  6d.  per 
acre  by  the  mole-plough. 

The  tenacious  lands,  consisting  of  the  London  clay  as  the  subsoil,  are 
very  retentive  of  moisture,  and  most  of  them  will  answer  well  for 
draining :  the  same  mode  as  described  above  is  resorted  to ;  but  the 
drains  are  not  more  than  two- thirds  as  durable.  Tile  and  pipes  have 
of  late  been  introduced,  but  do  not  answer  well  unless  covered  about 
2  inches  with  shingle-gravel  or  cockle-shells,  which  are  found  in  abun- 
dance on  the  coast.  Drains  of  this  character  are  very  durable ;  but  the 
cost  is  too  great  for  tenants,  unless  under  long  leases,  to  introduce  into 
practice.  The  cost  varies  from  5/.  to  8/.  per  acre,  according  to  the 
distance  of  cartage,  and  must  be  equivalent  to  as  many  shillings  per  acre 
on  the  annual  rental  value.  The  pipes  of  inch  bore  are  1  foot  in 
length,  and  cost  from  25^.  to  30^.  per  thousand  ;  tiles  and  bottoms  cost 
from  40*.  to  50*.  per  thousand.  One-fourth  of  these  lands  only,  it  is 
presumed,  are  at  present  drained. 

The  gravelly  and  mixed  subsoils  are  now  pretty  generally  drained 
(where  the  farms  are  under  good  management),  and  probably  answer  as 
well  as  upon  any  other  description  of  soils.  Until  within  five  or  six 
years  scarcely  any  pipes  or  tiles  were  used ;  but  they  are  now  more  in 
use,  but  not  generally  so.  The  drains  on  these  soils  by  the  spade,  as 
before  described,  and  filled  with  wood  and  straw,  soon  become  useless, 
but  with  pipes  or  tiles  are  far  more  durable ;  the  cost  is  the  same  as 
before  enumerated — but  the  original  system  is  nearly  as  expensive  as 
by  pipe  when  the  short  duration  of  the  drains  upon  this  kind  of  land  is 
tidcen  into  consideration;  but  the  pipes  are  too  expensive  for  tenants 
generally  to  adopt.  About  one-half  of  this  description  of  soil  only 
requires  draining,  and  not  one-half  of  that  is  drained. 

The  depth  of  22  inches  is  almost  universally  adopted,  except  in  a  few 
instances,  but  30  inches  has  been  lately  practised. 

The  driunage  of  bogs  and  morasses  is  not  well  understood  in  this 
county ;  there  are  still  many  hundreds  of  acres  that  might  be  doubled  in 
value  by  a  judicious  application  of  the  system,  and  at  a  less  cost  per 
acre  even  than  by  the  before-described  method. 

If  druning  is  well  effected  upon  the  chalky  clay  soils,  the  drains 
should  not  draw  off  the  water  too  quickly,  as  a  great  portion  of  manure 
would  be  thereby  lost.  No  system  can  be  better  to  effect  the  object 
than  the  wood  and  straw  drains  cut  with  the  spade  at  5  yards  apart 
and  22  inches  in  depth  upon  soils  suitable;  and  the  white  chalky- 
days  are  especially  adapted  for  this  process,  and  upon  such  soils  I 
think  this  system  nearly  equal  to  tiles,  as  the  latter  do  not  draw  freely 
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unless  gravel  or  some  porous  material  is  placed  over  them,  which  it  is 
difficult  to  obtain  in  these  districts ;  and  the  expense  to  maintain  a  ^ood 
system  is  also  less  than  by  tiles,  taking  durability  and  expense  into  con- 
sideration. 

IVrittle,  Chelmsford,  March,  1843. 


III.  Essex  Draining — 2.    By  Martin  Nockolds. 

Question  1st. — Antiquity  of  Draining. 

From  inquiry  I  have  made  amongst  the  oldest  farmers  in  this  neigli- 
bourhood,  I  find  that  draining  was  practised  150  years  ago ;  the  system 
then  adopted  was  to  dig  out  a  trench  the  width  of  a  broad  spade  thus. 


and  fill  in  with  a  large  quantity  of  bushes.  My  informant  could  not 
state  how  long  this  practice  continued,  but  he  recollects  that  the  narrow 
spade  was  used  for  draining  as  long  back  as  the  year  1780,  and  probably 
before  that  time. 

Question  2nd.-^£xtent  of  district  drained. 

I  am  of  opinion  that  nearly  all  the  clay  soils  in  this  district  have  been 
underdrained  at  different  times  either  by  mole-plough  or  spade,  but  the 
drains  have  not  been  renewed  so  often  as  necessary ;  and  ten  years  ago, 
after  a  succession  of  wet  and  bad  seasons,  attended  with  low  prices  of 
agricultural  produce,  nearly  all  the  clay  lands  were  in  a  very  bad  state  of 
cultivation  from  want  of  draining.  Since  that  time  there  has  been  a 
gradual  improvement,  but  I  think  I  am  warranted  in  stating  that  as  yet 
one-third  only  has  been  effectually  drained. 

Question  3rd.~Material  used. 

Thorn  and  straw  universally  until  within  the  last  fifteen  or  twenty 
years.  The  system  of  ramming  is  now  introduced  on  sound  clay,  and 
appears  to  be  getting  into  general  use ;  the  great  advantage  is  economy, 
and  1  am  informed  that  it  draws  off  the  water  effectually  if  thoroughly 
done,  but  requires  the  master's  attention  more  than  any  other  mode,  and 
is  not  so  durable.  Peat,  brought  from  the  fens  in  Cambridgeshire,  has 
also  been  used  during  the  last  ten  or  fifteen  years,  and  is  considered 
more  durable  than  any  other  material  except  tiles ;  but  it  is  rarely  used 
in  this  neighbourhood,  except  for  leading  drains  and  outlets.  The 
general  opinion  is,  that  the  tile  will  not  answer  the  purpose  on  clay  soils 
unless  bushes,  stones,  or  peat  be  laid  over  them. 
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Question  4th. — Interval  and  depth. 

Usually  5  yards  asunder,  depth  from  20  to  30  inches.  Our  practical 
men  are  quite  at  issue  as  to  the  depth  of  drain  most  suitable  on  the  clay 
Boils,  but  deep  draining  is,  I  think,  getting  more  into  practice  every  day. 

Question  5th. — Price  per  rod. 

Manual  labour  from  3*.  to  5^.  for  20  rods,  according  to  depth  of  drain 
and  nature  of  soil.  The  total  expense  is  upon  an  average  about  50^.  per 
acre,  but  if  rammed  or  dug  about  20  or  22  inches  deep  does  not  exceed 
40^. ;  and  if  peat  is  used,  and  the  drain  made  30  inches  deep,  the  ex- 
pense would  be  rather  over  3/.  per  acre. 

Question  6th. — Is  the  first  spit  raised  by  the  plough  ? 
Yes. 

Question  7th. — Duration  of  drains. 

From  eight  to  sixteen  years,  according  to  the  depth  of  drains  and 
mode  of  filling. 

Question  8th. — Variation  in  stifihess  of  land  drained,  and  consequent 
adaptation  of  mode  of  drainage. 

There  is  a  great  difference  in  the  stiffness  of  land  drained,  but  not- 
withstanding which  the  usual  practice  is  to  set  out  the  drains  about  5 
yards  asunder.  The  mode  of  drainage  varies  according  to  the  opinion  of 
the  occupier. 

Question  9th. — Whether  thorn  or  tile  draw  off  the  water  best  on  stiff 
clay. 

Thorn.  Tiles  are  in  limited  use  in  this  neighbourhood,  but  it  has 
been  proved  beyond  doubt  that,  unless  bushes,  stones,  or  peat  be  put 
over  tnem,  the  water  will  not  draw  off  well  on  the  stiff  clays.  It  is 
the  opinion  of  most  of  the  practical  men  in  this  neighbourhood  Uiat  peat- 
draining  is  the  most  effectual  system  adopted ;  the  drains  to  be  5  yards 
asunder,  and  from  26  to  30  inches  deep.  This  mode  is  considered  to 
be  the  most  durable,  except  tiles  covered  with  bushes,  stones,  or  peat. 

Saffron  Walden,  March^  1842. 


III.  Essex  Draining— 3.    By  J.  Oxley  Parker. 

To  W,  Bramston,  Esq.,  M.P, 

Mt  dear  Sir,— With  respect  to  "  the  antiquity  of  land-draining,"  or 
land-ditching,  as  it  is  more  generally  termed  in  this  county,  I  am  unable 
to  arrive  at  any  very  definite  conclusion;  but  from -all  that  I  can  gather 
on  the  subject,  I  should  be  inclined  to  believe  that  the  system  has  pre- 
vailed, as  a  necessary  adjunct  to  good  farming,  and  as  far  as  the  cutting 
of  parallel  drains,  filled  with  wood  and  straw  is  concerned,  for  a  good 
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century  past.*  The  removal  of  superfluous  water  from  the  land  by 
surface  drainage,  or  by  land-ditching,  appears  to  have  been  time  out  of 
mind  an  acknowledged  principle  of  good  farming,  without  whicb  all 
applications  of  manure,  or  other  acts  of  husbandry,  would  be  rendered 
comparatively  valueless  and  ineflFectual.  Indeed,  it  seems  to  have  been 
long  regarded  as  the  sine  qua  non  of  good  farming :  and  in  conversing 
with  several  old  labourers,  with  the  view  of  learning  the  practice  of 
former  times,  I  have  found  that  they  were  accustomed  to  the  work  from 
their  boyhood,  and  that  their  fathers  had  been  in  the  habit  of  engaging 
in  the  same  kind  of  labour  before  them.  I  am  not  led  to  suppose  from 
this  that  the  system  was  so  generally  adopted  as  at  the  present  day,  or 
that  anything  like  the  improved  method  of  drainage  by  pipes,  tiles,  &c., 
were  adopted;  but  the  draining  of  wet  or  springy  lands  by  ditches  filled 
with  wood  and  straw  or  stubble  has  been  much  practised  in  this  county 
for  a  long  period,  and,  at  the  same  time  that  it  has  increased  the 
productiveness  of  the  soil,  has  tended  to  improve  materially  the  healthi- 
ness of  the  climate. 

The  districts  in  Essex  in  which  land-ditching  is  most  general  are  the 
large  extent  of  the  clay  soils  of  the  Roothings,  on  the  west  and  north- 
west of  the  county,  and  those  portions  dispersed  in  irregular  sections, 
and  of  various  extent,  in  other  parts  of  the  county,  which  are  composed 
of  gravel,  loam,  and  clay,  in  dij6ferent  degrees  of  admixture. 

In  the  districts  which  lie  upon  the  substratum  of  porous  and  chalky 
clay,  or  marl,  the  system  of  shallow  parallel  drains  filled  with  wood  and 
straw,  or  straw  only,  twisted  or  scudded,^^  is  universally  adopted ;  and, 
from  the  porous  character  of  the  soil,  the  water  being  enabled  to  find  its 
way  into  the  drain  on  all  sides  by  minute  and  general  percolation,  the 
drains  are  not  subject  to  be  washed  in  or  choked,  and  remain  open  and 
clear  for  many  years.  On  such  land,  where  the  subsoil  is  sufficiently 
firm  and  cohesive,  the  mole-plough  is  used  with  great  advantage.  The 
drains  so  formed  will  sometimes  run  well  for  ten,  fifteen,  or  twenty  years, 
and  when  worn  out,  if  the  lines  originally  formed  by  the  mole-plough  be 
intersected  by  drains,  cut  with  the  spade,  at  the  depth  of  two  or  three 
inches  below  them,  the  land  is  again  most  effectually  relieved  of  super- 
fluous moisture. 

In  those  soils  composed  of  irregular  beds  of  gravel  and  loam,  where 
the  gravel  cropping  out  upon  the  loam  causes  the  land-springs  to  rise 
and  spew  out  upon  the  surface,  drainage  by  tiles,  as  well  as  wood  and 
straw,  is  very  generally  adopted ;  and  this  would  he  practised  to  a  much 
greater  extent  were  tiles  to  be  obtained  at  a  lower  cost.  The  introduction 
of  tiles  at  such  a  price  as  they  can  be  made  by  Mr.  Beart's,  and  other 
machines  of  recent  invention,  would,  in  all  probability,  give  a  new  im- 


*  "  Mr.  Bramston's  deer-park  at  Skreens,"  observes  Arthur  Young  in  his  *  View  of 
the  Agriculture  of  Essex,*  toi.  ii.  p.  189,  printed  in  IS07,  was  made  in  1664,  and  he 
has  reason  to  know  that  it  was  never  drained  after  being  made  a  deer-park,  till  he  did 
it ;  in  which  work  the  men  found  evident  traces  of  very  ancient  drains,  and  pointed 
them  out  to  him.  Hence  it  is  clear  that  this  practice  was  known  in  Essex  long  before 
the  period  to  which  it  is  sometimes  assigned.''  Mr.  F.  G.  Bramston,  the  present  owner 
of  Skreens,  to  whom  I  showed  the  above  passage,  has  no  means  of  ascertaining  whether 
his  grandfather's  data  were  correct. — Braybsooke. 
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petuB  to  the  system  of  tile-drainage,  and  many  districts  might,  by  this 
means,  be  rendered  vastly  more  productive  than  at  present.  The  ordi- 
nary farmer,  unless  assisted  by  his  landlord,  is  unwilling  to  embark  in 
an  outlay  of  5/.,  6/.,  or  7/.  per  acre,  though  both  landlord  and  tenant 
might  be  induced  to  co-operate  and  join  in  the  expense,  when  it  is  only 
clearly  placed  before  their  eyes  that  the  same  benefits  can  be  made  avail- 
able at  half  the  cost. 

Where  the  soil  is  full  of  land-springs,  and  it  is  necessary  to  dig  the 
ditches  of  greater  depth,  stones  are  frequently  used  over  the  tiles  to  fill 
in  the  drains ;  and  where  they  can  be  readily  obtained,  nothmg  is  better 
suited  to  fill  the  parallel  drains  than  stones  alone,  a  small  portion  of 
straw  being  spread  over  them  before  the  earth  is  thrown  in,  and  tiles 
being  plac^  at  the  bottom  of  the  leads  to  carry  off  the  greater  quantity 
of  water  accumulated  in  the  side  drains.  For  this  purpose  the  stones 
cannot  be  too  smalL  The  finest  gravel,  well  sifted^  or  sea  shingle,  are 
both  excellent  materials,  but  better  than  all  is  the  broken  cockle-shell 
occasionally  to  be  procured  on  the  sea  shore.  If,  in  the  first  instance,  a 
laying  of  straw  be  placed  on  the  top  of  such  material,  to  prevent  the  first 
sediment  from  the  upper  soil  settling  down  and  choking  the  small  cavities 
and  interstices  of  the  stones  or  shingle,  the  superincumbent  earth  will 
soon  form  an  artificial  stratum  or  crust  over  the  top  of  the  drains,  so  that 
the  loose  surface  soil  will  not  be  liable  to  fall  in  and  mix  with  the  stones, 
and  the  drains  will  be  found,  after  many  years,  as  free  from  soil  or  ob- 
struction as  when  first  laid  down,  and  would  appear  to  give  good  pro- 
mise of  lasting  for  ever.  Though  it  is  contrary  to  the  opinion  of  some 
persons,  in  draining  fiat  land  there  is  no  kind  of  material  which  I  would 
prefer  to  stone  or  shell,  as  I  consider  that  tiles  would  in  such  case  be 
much  more  liable  to  choke,  requiring  a  certain  declivity  and  readiness  of 
faU  to  keep  them  clear. 

Upon  the  stiff  loamy  clays  of  the  hundreds  of  Essex,  in  the  eastern 
and  south-eastern  parts  of  the  county,  land-ditching,  by  covered  drains, 
has  been  only  partially  adopted ;  and  many  of  the  best  practical  farmers, 
and  men,  too,  not  blinded  by  prejudice  to  a  fair  consideration  of  the  sub- 
ject, doubt  whether  the  system  can  be  generally  practised  with  advan- 
tage on  such  soils. 

W  here  the  soil  is  uniformly  composed  of  that  stiff  and  impervious  tex- 
ture which  does  not  admit  of  the  water  which  falls  upon  it  soaking  be- 
low the  top-surface  moved  by  the  plough,  it  is  thought  better  to  lay  up 
the  land  in  ridges  or  stitches,  from  which  the  water  is  taken  by  the  inter- 
vening furrows,  and  by  them,  at  certain  intervals,  into  cross  furrows  drawn 
by  the  plough  at  a  greater  depth,  and  afterwards  dug  or  "  spitted  "  by 
the  spade,  so  as  to  carry  off  the  water  rapidly  and  freely  by  surface 
drainage.  If  drained  at  all,  the  ditches  in  such  land  are  seldom  cut 
deeper  than  14  or  15  inches  below  the  plough,  and  they  are  necessarily 
placed  at  frequent  intervals,  commonly  1  rod  or  16 J  feet  apart,  from  the 
circumstance  of  the  impervious  subsoil  only  allowing  the  water  to  find 
its  way  into  the  drains  by  perpendicular  fall,  instead  of  the  oblique  and 
gradual  percolation  by  which  it  is  carried  off  in  more  porous  strata. 
The  only  way  to  obtain  a  free  passage  to  the  drain  below,  is  by  filling  in 
the  cavities  formed  by  the  spade  with  the  loose  top-soil  of  the  surface. 
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Thin,  as  soon  as  the  wood  or  straw  begins  to  decay,  the  perpendicular 
pressure  of  the  water  will  cause  to  fall  in ;  whereas,  should  the  stiff  soil 
taken  out  by  the  spade  be  replaced,  with  the  view  of  rendering  the  drains 
more  secure,  it  will  soon  become  so  closely  wedged  into  the  narrow  space 
from  whence  it  was  previously  taken,  that  though  the  drain  remains  open 
at  the  bottom  the  water  will  be  unable  to  find  its  way  down  to  it. 

Added  to  this,  such  drains  are  liable  to  be  choked  by  the  thin  silt 
driven  by  the  autumn  rains  into  the  fissures  caused  by  the  drought  of 
summer ;  and  water  is  thus  admitted  into  a  sub-soil  from  which,  by  good 
surface-drainage,  it  could  be  almost  entirely  excluded. 

This  latter  remark  would,  I  conceive,  apply  equally  to  the  use  of  tiles 
in  such  land,  ns  the  silt  driven  into  the  fissures  would  effectually  obstruct 
the  drains,  and  throw  the  water  out  upon  the  surface. 

The  only  materials  capable  of  being  used  with  real  advantage  on  such 
soils  are,  1  should  imagine,  those  to  which  I  have  previously  referred, 
viz.,  small  stones,  shingle,  or  shell ;  but  these  can  usually  only  be  im- 
ported from  a  distance,  and  at  considerable  expense^  so  that  the  conse- 
quent cost  renders  it  almost  hopeless  that  such  a  mode  could  ever  be 
generally  adopted. 

I  have  entered  more  at  length  than  perhaps  is  necessary  into  this  sub- 
ject; but  the  conviction,  that  such  land  would  be  much  improved  if  it 
were  possible  to  drain  it  effectually — that  it  would  be  less  subject  to  the 
destructive  injuries  of  wet  seasons — that  it  would  be  more  easily  worked 
at  all  times — that  the  ploughings  of  autumn  and  wheat-seed  time  would 
be  less  hazardous  and  laborious — ^that  the  tillage  of  spring  would  be  more 
certain  and  earlier — makes  me  feel  deeply  interested  in  the  subject,  and 
anxious  to  see  such  a  system  introduced  as  would  bring  about  the  de- 
sired result.  Never  having  been  in  Scotland,  I  cannot  speak  from  my 
own  observation,  but  from  all  that  I  have  read  of  the  draining  of  the 
heavy  lands  of  that  country,  I  have  never  been  able  to  conceive  that  the 
heavy  lands  to  which  effectual  drainage  has  there  been  applied  are  equal 
in  stiffness,  in  tenacity,  in  stubbornness,  to  our  own ;  and  I  have  always 
judged  from  such  incidental  observations,  as  the  possibility  of  plough- 
ing at  all  times  with  two  horses,"  &c.,  that  I  am  in  some  degree  justified 
in  my  conclusion.  Besides  this,  I  was  struck  a  short  time  since  by  an 
observation  of  Mr.  Hyde  Greg,  in  his  recent  pamphlet  on  the  subject, 
who,  after  extolling  the  practice  as  applicable  to  all  landy  cannot  at  last 
avoid  the  admission,  that  the  land  to  which  he  has  referred  can  hardly 
be  so  heavy  as  some  of  the  heavy  land  of  England. 

Wherever  land  is  not  uniformly  sound,  but  intersected  by  veins  of 
looser  soil,  there  drainage  must  of  necessity  be  applied  to  let  out  the 
water  which  such  veins  have  admitted ;  and  on  the  tenacious  loamy 
clays  where  this  is  the  case  (until  some  better  method  is  introduced), 
drainage  by  shallow  ditches,  filled  with  wood  and  straw,  and  frequently 
renewed,  is,  perhaps,  the  best  method  that  can  be  adopted. 

In  clay  soils  the  drains  are  seldom  more  than  a  rod  or  a  rod  and  a  half 
apart;  in  gravelly  soils,  where  the  water  will  draw  more  readily  through 
the  subsoil,  they  may  be  further  distant,  but  of  greater  depth,  so  as  not 
only  to  carry  off  the  water  rising  from  the  springs  below,  but  also  to  give 
that  from  the  surface  a  readier  inclination  to  the  drains. 
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As  regards  the  expense,  in  clay  soils  which  dig  well,  the  cost  for  lahour 
(exclusive  of  materials)  will.be,  where  the  drains  are  14  or  1 5  inches  deep, 
2s,  6(L  -per  score  rod ;  when  the  drains  are  from  18  to  30  inches,  from 
4#.  to  6«.,  according  to  the  nature  of  the  sub-soil.  In  hard  and  gravelly 
land,  where  the  drains  cannot  be  dug  freely  with  the  spade,  the  price  must 
vary  according  to  the  labour.  The  top-soil  is  not  often  removed  by  the 
spade ;  the  plough  is  generally  used,  and  two  furrows  raised  by  it  before 
the  spade-work  is  commenced. 

Believe  me,  my  very  dear  Sir, 

Yours  very  faithfully, 
Wbodham  Mortimer  Place^  J.  Oxlet  Parker. 

March  11,  1843. 


IV.  Norfolk  Draining,    By  Henry  Evans. 

I  HAVB  taken  the  earliest  opportunity  to  make  inquiries  as  to  the  under- 
draining  of  this  county ;  and  I  have  preferred  Mr.  Mach  as  an  authority, 
as  I  do  not  believe  there  is  a  man  in  Norfolk  who  better  understands  the 
subject.  The  greater  part  of  his  farm  is  wet  and  requires  under- drain- 
ing ;  and,  consequently,  he  is  a  practical  man.  I  shall  take  the  four 
questions  you  have  proposed  to  me  in  their  order : — 

Question  1st. — How  long  the  An  old  labourer,  above  eighty 
|>ractice  has  lasted.  years  of  age,  on  this  farm,  says 

that  his  father  was  the  first  who 
bought  tools  for  under-draining  in 
this  district.  He  thinks  the  prac- 
tice has  prevailed  for  a  century 
and  half. 

Question  2nd.— Over  what  ex-  Throughout  the  whole  county  of 
tent  of  country.  Norfolk. 

Question  3rd. — At  what  price  4d,  per  pole;  but  the  providing 
per  pole.  materials  and  casting  will  add  2d, 

per  pole. 

Question  4th. — At  what  distance  32  inches  is  the  depth  on  strong 
And  depth.  sound  soil ;  but  on  sod  spongy  soil 

the  depth  must  depend  on  circum- 
stances. You  will  get  the  drains 
as  deep  as  you  can,  generally  28 
inches,  but  very  frequently  you 
cannot  get  this  depth,  as  the  soil 
boils  up  as  fast  as  you  remove  it. 
The  distance  will  vary  from  5  to  8 
yards,  but  7  yards  is  considered 
the  average  distance.  The  cost  of 
under-draining  land  will  average 
about  40*.  per  acre. 


44 


On  Thorough' Drainivg. 


I  have  thus  endeavoured  to  answer  the  proposed  questions,  which  are 
difficult,  inasmuch  as  everything  depends  on  the  nature  of  the  soil,  the 
fall  of  the  water,  and  various  other  local  circumstances;  but  the  informa- 
tion is  correct  as  far  as  it  goes.- 

Lyngy  March  14,  1843. 


Remarks  on  the  foregtdng  Evidence.    By  Ph.  Pusey. 

This  body  of  evidence,  for  which  I  b^  to  thank  those  members 
who  have  furnished  it>  sets  at  rest  any  question  as  to  the  English 
origin  of  thorough-drainage;  showing  that  for  a  century  it  has 
been  used  generally  in  the  large  and  well-farmed  counties  of 
Essex^  Suffolk,  and  Norfolk^  as  well  as  in  Hertfordshire.  But  it 
does  more;  it  gives  us  the  power  of  improving  other  English 
counties  in  a  cheaper  and^  I  believe,  a  better  manner  than  by  the 
more  modern  processes  of  stone  and  tile  draining  used  in  the 
north — mean  on  heavy  clay  lands.  It  is  incomparably  cheaper 
than  either,  and  I  think  better;  because  some  of  the  evidence 
shows^  and  I  have  beard  and  seen>  that  tiles  alone  will  sometimes 
not  draw  off  the  water  upon  our  heavy  English  clays,  such  as  are 
hardly,  if  at  all,  known  in  Scotland.  Filling  drains  with  broken 
stones  costs  7h  or  8/.  per  acre  upon  these  clays,  and  the  stone  in 
many  such  districts  is  not  to  be  found.  I  have  tried  this  English 
method  myself  on  50  or  60  acres  of  extremely  stiff  land,  which 
were  drained  for  me  last  winter  by  the  old  Suffolk  drillman 
Thomas  Teago,  whom  I  mentioned  in  the  last  Number.  Our 
Berkshire  labourers  soon  learned  to  use  the  Suffolk  tools,  which 
are  excellent  ;*  and  these  fields  are  now  filled  with  drains  at  11 
feet  interval  and  30  inches  of  depth  for  the  very  low  expense  of 
3/.  per  acre.  I  intend  to  drain  the  whole  farm  in  the  same  way ; 
and  this  discovery  relieves  me  from  a  great  difiBculty^  for  the  farm 
would  hardly  find  a  tenant  without  draining ;  yet  to  go  over  300 
acres  of  it  with  tiles  would  have  cost  at  least  3000/.  I  must  men- 
tion one  item  of  saving  in  this  process  of  the  eastern  counties^ 
which  has  struck  me  very  forcibly.  I  found  that  my  drainer  first 
traced  out  every  drain  with  a  common  plough,  opening  the  soil  to 
the  depth  of  8  inches.  He  told  me  that  he  reckoned  the  saving  of 
labour^  and,  consequently,  of  expense,  effected  by  this  simple  ope- 
ration at  2d,  per  pole,  which  amounts  to  2/.  per  acre.  Now 
many  men  have  endeavoured  to  invent  draining-ploughs^  not  one 
of  which  as  yet  has  established  its  usefulness,  yet  here  is  a 
common  practice  of  using  the  commonest  and  oldest  of  all  im- 
plements^ the  plough^  by  which  on  one  farm  600/.  will  be  saved ; 


♦  These  tools  may  be  obtained  from  Mr.  Teago  of  Peasenhall,  Suffolk. 
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yet  in  no  work  on  draining  has  this  simple  process  been  mentioned. 
It  is  a  fresh  instance  of  a  truth  which  is  not  confined  to  farming, 
that  we  often  seek  in  vain  for  something  new  and  uncertain^  while 
what  is  good  and  real  is  lying  neglected  at  the  door.  The  mode 
of  ploughing  out  drains  is  clearly  stated  in  Mr.  Hill's  paper,  and 
is  there  shown  to  be  carried  still  further  by  the  use  of  a  plough 
made  for  the  purpose,  with,  I  suppose,  still  further  economy.  His 
drawings  will  enable  any  one  to  follow  the  good  example  of  the 
eastern  counties ;  and  I  strongly  recommend  this  practice  upon 
heavy  lands,  as  at  once  the  cheapest  and  most  certain  to  act.  The 
only  objection  is  its  want  of  permanence ;  but  it  lasts  from  twelve 
to  twenty  years.  Now  where  a  whole  farm  requires  to  be 
drained,  and  the  means  both  of  landlord  and  tenant  are  limited, 
there  can  scarcely  be  a  doubt  which  is  best  for  both  of  them — to 
drain  100  acres  for  forty  years,  or  300  acres  for  twenty  years. 
Besides,  Mr.  Rham  has  suggested  that  tiles  might  be  used  as  car- 
riers to  the  earth-drains ;  and  I  have  no  doubt  these  would  add  ten 
years  to  the  durability  of  the  draining :  for  the  earth-drain  does 
not  fall  in  throughout,  it  only  becomes  choked  in  spots,  so  that  by 
cutting  a  few  new  drains  across  the  old  ones,  it  is  found  that  the 
field  becomes  once  more  dry.  If  an  earth-drain  be  300  yards 
long,  a  single  obstacle  may  check  the  water  to  the  full  length ;  but 
if  it  be  crossed  by  three  tile-drains,  each  earth- drain  will  have  a 
run  of  50  yards  only,  and  that  length  alone  can  be  blocked  by  a 
single  stoppage :  so  that  the  field  would  only  receive  one-sixth  of 
the  damage  that  would  otherwise  have  arisen  from  a  given  amount 
of  decay  in  the  drains. 

On  looser  soils,  however,  earth-drains  will  not  stand,  and  here 
we  must  have  recourse  to  tiles,  the  expense  of  which  has  hitherto 
been  a  serious  obstacle  to  their  employment.  In  the  last  Number 
I  mentioned  the  great  difference  in  their  price  in  different  parts  of 
England,  and  I  am  glad  to  find  that  a  reduction  is  taking  place. 
Mr.  A*Conrt  Holmes  informs  me  that  last  winter  tiles  cost  55^. 
and  soles  30*.  per  1000  in  the  Isle  of  Wight,  while  in  Hunting- 
donshire the  same  articles  were  selling  at  22«.  and  10*.,  at  the 
same  price  of  coals  :  large,  however,  as  is  this  reduction,  T  have 
great  pleasure  in  announcing  to  the  Society  a  still  further  abate- 
ment of  one- third  below  the  Huntingdonshire  scale;  and,  which 
is  remarkable,  from  three  different  counties,  by  means  of  four 
different  machines.  I  have  taken  pains  to  inquire  into  their 
merits^  and  the  subject  is  so  important  that  I  need  not  hesitate  to 
lay  before  the  Society  such  accounts  as  I  have  obtained. 

The  first  account  was  from  Suffolk.  The  kind  of  tile  is  pecu- 
liar, being  a  pipe.  The  price  of  the  pipe  is  20j.  per  thousand 
(cosds  at  20*.  per  ton) ;  and  as  no  sole  of  course  is  required,  we 
have  at  once  a  saving  of  10*.  in  32*.    As  the  water  can  only 
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enter  the  pipes  where  they  join,  it  was  necessary  to  inquire  into 
the  result  of  the  drains  which  had  been  so  filled ;  and  I  have  ob- 
tained the  following  statement  from  Mr.  Hersey^  of  Framsden 
near  Debenham : — 

The  quantity  of  straw  or  stubble  used  by  us  here  in  filling  up  our 
drains,  which  was  about  a  load  per  acre,  added  to  the  expense,  while  it 
deprived  the  land  of  manure.  The  cost  of  draining-tiles,  hitherto  2L  2s. 
per  thousand,  was  far  too  high  to  be  adopted  in  the  close  method  of 
draining  we  were  pursuing.  It  was  suggested  that  a  plain  tile  with  its 
two  sides  pressed  together  so  as  to  leave  a  cavity  of  4  inches  by  1 J  inch, 
would  be  sufficient.  The  late  Mr.  Pettit,  of  Winston,  made  some  pipes  of 
this  shape  at  his  kiln  three  years  since.  He  aflerwards  made  a  machine 
by  which  the  clay  is  forced  through  a  box  containing  the  die  which  forms 
the  hollow  of  the  pipe.  The  cost  of  these  tiles,  which  are  now  in  use,  as 
made  at  the  Winston  kilns  with  coals  at  20^.  per  ton,  is,  for  Mr.  Pettit*s 
20^.,  for  Mr.  Smith's  20s.  and  2U.  per  thousand.  The  price  of  Mr. 
Smith's  machine,  which  resembles  Mr.  Pettit's  in  principle,  will  vary 
from  6/.  to  8/. 

"  The  tiles  are  laid  in  clay  and  other  stiflf  soils  at  a  depth  varying  from 
26  to  30  inches,  and  the  drains  from  15  to  18  feet  apart.  The  first  spit, 
where  it  is  practicable,  is  taken  out  with  a  plough,  and  the  drain  is 
opened  by  a  narrow  spade  of  13  inches  in  length  by  3  in  width,  with  a 
scoop  of  the  same  length  and  width,  to  leave  the  drain  perfectly  clean. 
When  the  drains  are  18  feet  apart  the  expense  per  acre  on  strong  stiff 
soils,  including  the  tiles,  is  Si,  12;.,  which  will  vary  a  few  shillings  per 
acre  as  the  soil  is  more  stony. 

*'  They  were  first  used  about  three  years  ago  upon  strong  clayey  soils. 
The  water  flows  as  freely  from  those  drains  which  are  filled  with  the 
whole  tiles  as  from  those  filled  with  the  common  tiles,  or  with  straw  or 
heath.  Mr.  Boby,  of  Willesham,  has  laid  upwards  of  100,000,  and  says 
they  draw  well ;  and  several  others  who  have  used  them  bear  the  same 
testimony." 

Those  who  have  paid  10/.  or  121.  per  acre  for  tile-Klraining  at 
18  feet  apart,  will  see  the  great  saving  effected  when  the  expense 
is  reduced,  as  in  Suffolk^  to  3/.  12*.  I  perceive,  on  examining 
Mr.  Kersey *s  statement,  that  the  whole  saving  is  not  effected  in  the 
price  of  tiles,  but  that  the  cost  of  cutting  the  drains,  which  com- 
monly amounts  to  4d,  per  pole,  is  also  reduced  one-half,  amount- 
ing only  to  2d.  This  further  saving  of  one-half  in  labour  is  evi- 
dently effected  by  engrafting  upon  the  modern  use  of  the  tile  the 
old  Suffolk  practice  of  opening  the  land  with  the  plough,  as  de- 
scribed in  Mr.  HilFs  paper,  which  seems  to  me  a  certain  and 
essential  improvement. 

The  second  account,  which  reached  me  at  the  same  time 
through  Mr.  Reid,  who  commenced  tile-draining  in  1795,  is  from 
the  county  of  Sussex.  These  tiles  are  also  pipes;  they  are  made 
at  a  kiln  adjoining  the  Burgess  Hill  station  of  the  Brighton  Rail- 
way, with  a  machine  which,  as  Mr.  Wood  informs  me,  need  not 
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cost  more  than  from  3/.  to  51.  The  pipes  cost  20^.  when  burnt 
with  brushwood.  Mr.  Wood  has  used  them  for  two  years,  and 
has  found  them  draw  well.  I  have  also  obtained  the  following 
account  of  them  from  Mr.  Hammond,  of  Penshurst,  in  Kent: — 

"  Penshurst,  March  27^A,  1843. 
**  As  you  wish  to  be  informed  of  the  expenses  of  draining  with  the 
cylindrical  tiles,  and  my  opinion  of  their  effect,  I  have  troubled  you  with 
this  letter.  Porous  soils,  with  drains  3  feet  deep,  placed  at  the  distance 
of  2  rods,  in  parallel  lines  up  the  field  (and  afterwards  subsoil  ploughed), 
will  be  completely  drained  at  the  following  expense  per  acre  : — 

£.  t.  d, 

1350  tiles,  at  2l8.  per  thousand  18  6 

Cutting  drains  and  laying  tiles,  at  4(i.  per  rod.    .16  8 


2  15  2 


I  have  not  included  the  expense  of  fetching  the  tiles,  as  that  de- 
pends on  the  distance,  but  they  are  made  light,  so  that  we  carry  7000 
with  one  waggon. 

I  am  at  this  time  draining  on  a  stiff  clay  soil ;  the  drains  2  feet 
deep  and  24  feet  between  the  drains— expense  as  follows : — 

£.  t.  d. 

1850  tiles,  at  21«.  per  thousand  1  16  9 

Cutting  drains  and  laying  tiles,  at      per  rod     .17  6 


3    4  3 


"  I  have  this  winter  drained  about  10  acres  with  the  round  tiles,  and 
I  am  quite  satisfied  they  act  better  than  any  other  yet  made,  as  they  are 
not  liable  to  be  disturbed  by  moles  or  other  vermin  (which  the  other 
sorts  admit),  and  can  be  laid  with  greater  nicety  in  the  drains  than  any 
other  shape.  The  effect  of  draining  I  have  experienced  for  twenty  years, 
and  am  quite  satisfied  that  no  expenditure  on  the  land  will  make  so  good 
a  return.  As  the  effect  of  relieving  the  soil  of  the  stagnant  water  to  the 
depth  of  3  feet  instantly  admits  the  atmosphere,  and  what  before  had 
been  inert  soon  becomes  active  soil,  and  the  root  will  penetrate  it ;  and 
rain  afterwards  will  pass  through  the  soil  into  the  drains  with  beneficial 
effects,  when  before  it  was  injurious. 

I  am  of  opinion  that  the  size  of  the  tiles  may  be  still  fiirther  re- 
duced with  an  equally  good  effect,  so  as  to  reduce  the  cost  of  making  and 
carriage  15  per  cent,  lower.'' 

Mr.  Hammond's  remark  that  7000  of  these  tiles  can  be  carried 
in  a  waggon  is  not  unimportant,  as  1000  tiles  form,  I  believe,  the 
ordinary  load,  so  that  here  is  a  great  gain  for  the  farmer's  horses. 
The  slendemess  of  the  pipe-tile  is  also  a  cause  of  its  cheapness^ 
because  a  much  larger  quantity  than  of  the  common  tiles  can  thus 
be  burnt  with  a  given  quantity  of  fuel— one  of  the  chief  items  in 
tile-making.    But  I  am  happy  to  say  that  our  prospect  of  cheap 
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tile-drainage  is  not  even  limited  to  the  Suffolk  and  Sussex  pipes. 
Mr.  Etheredge,  of  the  Woodlands  near  Southampton,  has  in- 
vented a  machine^  of  which  the  well-known  house  of  Ransom,  at 
Ipswich^  think  so  highly,  that  they  have  purchased  the  patent; 

and  this  machine  makes  tiles  and 
soles  both,  or  rather  tiles  and  lids,  ({<x 
the  position^  as  the  drawing  shows, 
is  reversed,)  at  the  same  reduced  price 
as  the  pipes  only,  namely,  25*.  per 
thousand  of  1 5-inch  tiles,  or  20*.  per 
1000  feet,  at  the  standard  price  of 
coals,  20s.  per  ton.*  It  will  also  make 
pipes  at  16*.  per  1000  feet — but  we 
will  say  20*.  And  I  must  ask  our 
members  to  look  at  this  advantage 
which  our  Society  has  effected.  The 
same  article  which  last  November  was 
selling  in  the  Isle  of  Wight,  where 
the  clay  lands  greatly  require  it,  for 
75*.,  will  now  be  procurable  at 
Southampton  for  only  20*.  It  is  certainly  a  most  encouraging 
circumstance,  that  as  the  necessity  for  draining  is  more  widely 
acknowledged,  its  expense,  both  in  material  and  in  labour  also 
(by  the  Suffolk  practice),  should  be  so  greatly  diminished.  For 
use  what  arguments  we  might,  while  the  cost  was  from  6/.  to  10/. 
per  acre,  it  was  vain  to  hope  for  its  general  adoption.  For- 
tunately too  for  the  heavy  clays,  where  the  expense  might  still 
be  serious,  we  find  a  simple  ancient  practice  of  our  eastern  coun- 
ties, which  brings  our  expenses  again  within  bounds.  It  is  there- 
fore with  great  satisfaction  that  I  lay  before  the  Society  estimates 
again  greatly  reduced  below  those  which  I  presented  to  our  mem- 
bers last  autumn. 


COST  OF  THOROUGH-DRAINING  ONE  ACRE:  


Distance 
between 
Drains. 

Length  of 
Drains  in  Fur- 
longs of  40 
Poles. 

Number  of 
Feet  of  Tiles. 

Reduced  Cost 
of  Tiles  and 
Lids,  or  of 
Pipes. 

Makins  Drains 
S6  inches  deep 
with  Plough  and 
Narrow  Spade. 

Total. 

Feet. 

£.  s.  d. 

£.   s.  d. 

£.  t.  d. 

66 

1 

660 

0  13  4 

0    6  8 

1    0  0 

44 

^* 

990 

1    0  0 

0  10  0 

1  10  0 

33 

1320 

1    6  8 

0  13  4 

2    0  0 

22 

3 

1980 

2   0  0 

1    0  0 

3    0  0 

16i 

4 

2640 

2  13  4 

1    6  8 

4    0  0 

♦  Mr.  Etheredge  informs  me  that  his  tiles  do  not  require  sheds  to  be 
built  for  drying  them — another  important  saving. 
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The  three  distances  of  44,  33,  and  22  feet,  costing  now  only 
30*.,  40s.,  and  60s.  respectively,  will  generally  be  found  sufficient 
in  practice.  The  only  case  in  which  the  stiffness  of  the  land 
might  require  an  expenditure  of  41,  already  points  out  that  tiles 
may  not  be  the  proper  material  upon  such  land,  and  that  we  ought 
to  have  recourse  to  the  tried  practice  of  Suffolk  and  Essex,  so  well 
described  by  Mr.  Hill,  which  again  brings  our  outlay  to  a  prac- 
ticable standard. 


COST  OF  EARTH-DRAINING  ONE  ACRE:  


Distance 
between  Drains, 
in  Feet. 

Len^  of 
Drains  in 
Furlongs. 

Cost  of 
Labour. 

Cost  of  Stubble, 

&C.. 

if  required. 

Total  Cost. 

22 

3 
4 
6 

£.  t.  d. 
I    4  0 

1  12  0 

2  8  0 

rf.  t.  d. 
0   6  0 
0  10  0 
0  15  0 

£.  «.  d. 

1  10  0 

2  2  0 

3  3  0 

It  remains  only  for  the  owners,  as  well  as  occupiers,  of  land  to 
practise  the  means  of  improvement  which  have  been  put  in  their 
hands.  There  is  little  doubt  that  the  next  winter  will  bring  with 
it  much  want  of  employment  for  country  labourers ;  but  this  evil 
may  be  remedied  by  landlords  who  will  employ,  in  the  lasting 
improvement  of  their  own  properties,  those  who  stand  unwillingly 
idle,  only  it  is  necessary  that  their  stewards  should  exert  them- 
selves now  and  make  preparations  in  time.  For  heavy  clays  I 
should  engage  a  foreman  from  Essex  or  Suffolk  well  acquainted 
with  the  practice  of  land-ditching ;  for  more  loamy  soils  a  tile- 
machine  should  be  procured,  in  order  that  the  tiles  may  at  once 
be  got  ready  for  the  season  when  they  will  be  required. 


V. — On  the  Drill  Husbandry  of  Turnips. — Prize  Essay.  By 
Barugh  Almack,  late  of  Bishop- Burton,  Yorkshire. 

The  great  importance  of  the  turnip  crop  is  now  generally 
admitted,  not  merely  as  food  for  our  flocks,  but  as  the  best 
groundwork  hitherto  discovered  for  the  improvement  of  such 
soils  as  are  calculated  for  its  growth.  He  therefore  who  can  add 
the  smallest  mite  to  the  general  stock  of  information  regarding 
the  cultivation  of  turnips  is,  in  my  opinion,  bound  to  come  for- 
ward and  let  others  have  the  benefit  of  it. 

The  following  observations  are  founded  on  several  years  of  ex- 
teiisive  practice  on  real  turnip  soil,  on  the  wolds  of  the  East 
Riding  of  Yorkshire ;  and  where  my  remarks  seem  general,  they 
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must  only  be  taken  as  applicable  to  real  turnip  land^  whether  of 
the  first  quality  or  not.  My  observation  has  not  been  confined  to 
different  effects  arising  from  different  causes  on  land  that  was 
similar  to  that  I  had  to  cultivate  ;  but  having,  from  a  very  early- 
age,  a  decided  fancy  for  the  cultivation  of  arable  land,  and  parti- 
cularly good  opportunities  of  indulging  it,  I  was  a  tolerably  close 
observer  of  the  modes  of  cultivation  practised  by  my  brother 
farmers,  and  the  different  effects  produced,  whatever  the  practice 
might  be,  or  on  whatever  soil  it  was  tried.  I  will  leave  others  to 
inquire  as  to  the  time  when  turnips  were  first  grown  in  England 
as  a  field  crop,  and  go  at  once  to  the  more  important  question. 
How — now  that  they  have  been  introduced — they  can  be  grown 
to  the  greatest  advantage  ?  I  propose  arranging  my  observations 
under  the  heads  required  by  the  Society. 

I. — The  Time  of  Sowing  the  different  Varieties  on  different  Soils, 
and  at  different  Elevations  and  Latitudes. 

1st.  As  a  general  rule,  turnips  may  with  advantage  be  sown  at 
an  earlier  period  in  the  north  than  would  be  suitable  for  the  same 
species,  with  other  circumstances  equal,  in  the  south.  Thus,  al- 
though in  the  East  Riding  it  is  common  to  commence  soi/iing 
swedes  the  second  week  in  May,  and  to  finish  white  turnips  by 
the  21st  of  June,  in  Suffolk  it  is  usual  to  commence  swedes  near 
the  end  of  May,  and  white  turnips  a  month  later. 

2nd.  The  effect,  however,  of  difference  in  latitude  is  partially 
counteracted  by  a  greater  or  less  degree  of  elevation,  as  well  as 
by  a  difference  of  soil,  where  other  things  are  equal. 

3rd.  As  a  general  rule,  the  greater  the  elevation  of  the  ground 
the  colder  is  the  climate ;  therefore,  if  this  is  not  counteracted  by 
a  difference  of  soil  or  situation,  the  high  ground  of  the  south  will 
have  a  climate  somewhat  similar  to  land  in  a  more  northern 
latitude,  at  a  less  degree  of  elevation,  and  should  be  sown  ac- 
cordingly. 

4th.  Some  soils  are  naturally  of  a  colder  nature  than  others, 
and  a  difference  in  this  respect  will  counteract  what  is  known  to 
be  the  common  effect  of  any  given  elevation  or  latitude. 

5th.  Any  peculiarity  of  the  soil  or  situation  which  tends  to  pro- 
mote rapid  growth  and  quick  maturity  will  render  the  land 
less  suitable  to  be  sown  early.  Thus  we  see  that,  although 
there  is  said  to  be  a  general  difference  of  about  three  weeks 
in  the  proper  time  for  sowing,  between  the  north  and  the  south 
of  England,  the  occupiers  of  the  hills  in  Gloucestershire  find  it 
desirable  to  sow  about  as  early  as  those  of  the  wolds  of  Yorkshire ; 
also  those  of  some  of  the  rich  and  low  groimds  of  the  East  Rid- 
ing sow  about  three  weeks  later  than  their  neighbours  on  the 


On  the  Drill  Husbandry  of  Turnips. 


61 


wolds  not  ten  miles  from  them,  and  consequently  nearly  three 
weeks  later  than  those  on  the  hills  of  Gloucestershire. 

Similar  deviations  from  those  general  rules  may  be  met  with 
in  most  districts  where  the  soil^  aspect,  or  elevation^  vary  as 
above  alluded  to. 

The  proper  season  for  sowing  all  the  common  varieties  of  tur- 
nips does  not  usually  extend  over  much  more  than  six  weeks  in 
any  given  district. 

Swedes  are  generally  sown  first.  "  Hybrids,"  *  being  partly  of 
the  same  nature,  are  usually  sown  next^  and  white  turnips  the 
last,  especially  if  they  are  intended  for  late  consumption.  vVhen 
for  early  use,  they,  as  well  as  the  other  species,  may  with  advantage 
be  sown  at  an  earlier  period. 

The  more  solid  the  texture  of  the  turnip,  as  compared  with 
others  of  its  own  particular  species,  the  more  suitable  it  will  be 
for  late  consumption,  and  consequently  for  late  sowing. 

To  exemplify  this,  it  is  only  necessary  to  say,  that  the  "  white 
globe,"  which,  from  its  quick  growth  and  large  size,  is  highly 
valued  for  early  consumption,  is,  by  the  same  peculiarities,  un- 
fitted for  standing  over  winter. 

In  districts  where  about  one-fourth  of  the  arable  land  should 
each  year  be  sown  with  turnips,  there  is  necessarily  more  work  for 
the  horses  than  could  be  done  within  the  period  best  calculated 
or  producing  the  heaviest  crop.  Therefore  the  occupiers,  through 
fear  that  they  might  be  driven  into  a  late  season  for  part  of  their 
land,  and  then  perhaps  be  almost  compelled  to  sow  in  unfavour- 
able weather,  with  scarcely  the  chance  of  obtaining  a  productive 
crop,  will  seize  on  the  earliest  period,  when  the  weather  is  favour- 
able,  at  which  a  given  species  of  turnip  has  been  sown  in  that 
situation  with  success. 

The  chances  of  a  heavier  crop  are  so  far  in  favour  of  what  is 
considered  early  sowing,  as  to  justify  in  this  case  a  little  risk  of 
being  too  early,  in  order  to  secure  the  positive  benefit  of  a  com- 
mencement under  favourable  circumstances. 

In  districts  where  the  occupiers  are  most  dependent  on  their 
turnip  crop,  from  want  of  good  grass- land,  it  is  of  great  importance 
to  spread  the  advantage  of  having  turnips  over  as  long  a  period 
as  possible :  thus,  some  will  sow  part  of  their  white  turnips  before 
swedes. 


*  The  cultivation  of  "hybrid"  turnips  has  extended  rapidly  within  the 
last  few  years,  especially  on  deep,  light  wold  land ;  such  land  is  not  well 
calculated  for  white  turnips,  and,  if  sown  with  swedes,  it  would  require  a 
greater  quantity  of  manure  to  produce  an  equal  crop.  "  Hvbrid"  turnips 
retain  their  nutritious  qualities  longer  than  white  turnips,  and  although  not 
so  long  as  swedes,  they  are  better  adapted  for  consumption  immediately 
after  white  tiu'uips. 
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This  very  early  sowing  of  white  turnips  might  be  ruinous  to  the 
crop,  were  it  intended  to  stand  over  the  winter,  but  for  early  con- 
sumption may  have  every  recommendation.  I  say  may,  because 
everything  must  depend  on  the  weather  of  the  season  in  question. 
Thus,  until  we  have  an  assurance  that  successive  years  will  be 
counterparts  of  each  other,  no  man  can  accurately  foretell  what 
period  of  sowing  will  have  the  best  efiFect  in  any  given  situation. 

That  climate  which  by  its  warmth  enables  the  occupiers  of  land 
to  sow  "stubble  turnips"  with  success  has  the  drawback  of  ren- 
dering turnips  more  liable  to  mildew  from  too  early  sowing. 

When  turnips  are  sown  too  early,  there  will  also  be  danger  of 
their  growing  too  much  into  top"  during  the  autumn ;  and,  if 
they  are  sown  too  late,  the  crop  will  be  light ;  even  a  few  days 
will  make  a  great  difference  in  this  respect. 

II. — The  Mode  of  Preparing  the  Land  and  of  Drilling  the  Seed, 
with  a  Description  of  the  Implements  used. 

Although  there  are  many  intelligent  persons  in  different  parts 
of  England,  especially  in  the  southern  counties,  who,  after  having 
given  what  they  considered  a  fair  trial  to  drilling,  both  on  ridge 
and  level,  have  returned  to  the  old  broadcast  system^  yet  drilling 
is  now  generally  admitted  to  have  advantages  over  broadcast  of 
sufficient  importance  to  justify  the  additional  expense  attending 
it ;  and  these  advantages  appear  to  be, — 

1st.  By  drilling  the  seed  with  the  manure,  they  at  once  come  in 
contact,  and  must  be  more  likely  to  insure  a  crop,  than  when  the 
manure  and  the  seed  are  each  spread  at  random,  to  take  their 
chance  of  falling  sufficiently  near  each  other  for  the  former  to 
benefit  the  latter. 

2nd.  The  land  can  be  more  effectually  cleaned^  and  at  a 
cheaper  rate,  by  the  use  of  the  horse-hoe. 

3rd.  The  land  will  be  much  benefited  by  the  use  of  the  horse- 
hoe,  independently  of  the  cleaning  before  alluded  to. 

4th.  The  seed  can  be  put  in  more  uniformly  at  what  may  be 
considered  the  proper  depth. 

5th.  When  drilling  is  neatly  performed,  it  shows  good  culti- 
vation to  the  best  advantage.  He,  who  has  once  had  his  fields 
pointed  out  as  models  of  garden  cultivation  on  a  large  scale,  will 
spare  no  labour  to  maintain  his  character ;  and  his  neighbours 
generally  will  soon  be  ashamed  of  appearing  to  disadvantage  by 
the  comparison. 

I  believe  few  of  the  advocates  of  drilling  are  aware  how  many 
have  tried  the  system  (as  they  thought  fairly),  and  given  it  up ; 
but,  in  my  opinion,  this  has  arisen,  in  almost  every  instance,  from 
their  not  having  tried  it  on  its  own  peculiar  principles. 
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To  manure  on  level,  broadcast^  and  then  drill  the  seed  in 
rows,  is  no  fair  trial  of  the  drill  system  ;  but  some  have  laid  drill- 
ing aside  after  such  a  trial.  The  most  ardent  advocate  for  drilling 
could  not  reasonably  expect  to  grow  the  best  turnips  merely  be- 
cause the  seed  was  sown  in  rows :  that,  to  a  certain  extent,  is  an 
advantage,  but  the  drill  system  is  not  fairly  tried,  unless  the  ma- 
nure and  the  seed  come  in  contact  in  the  rows,  and  such  means 
are  adopted,  in  other  respects,  as  tend  not  only  to  prevent  these 
advantages  being  counteracted  unnecessarily,  but  enable  us  to 
make  use  of  all  other  advantages  peculiar  to  drilling. 

As  I  shall  in  some  cases  recommend  the  system  of  drilling  on 
level,  although  in  Scotland  ridging  is  almost  invariably  practised, 
1  feel  it  due  to  the  character  of  the  people  of  that  country,  so  emi- 
nent as  a  body  for  their  intelligence  and  good  sense,  to  go  fully 
into  my  motives  for  so  doing. 

In  July  of  the  very  dry  summer  of  1826,  the  prospect  as  to  the 
turnip  crop  was  indeed  melancholy ;  there  were  few  persons  in 
my  neighbourhood  who  were  likely  to  have,  or,  as  the  event 
proved,  who  had,  any.  At  that  period  the  ridge  system  was 
almost  invariably  followed  on  the  wolds  of  Yorkshire  ;  and,  out 
of  about  200  acres  of  turnips,  in  which  I  at  that  time  was  more  par- 
ticularly interested,  all,  except  about  5  acres,  had  been  ridged ;  as 
these  would  have  been  also,  had  not  a  fortunate  chance  interfered 
to  prevent  it.  The  piece  of  land  in  question  was  of  a  triangular 
shape,  with  a  deep  valley  running  through  it,  rendering  it  very 
unsuitable  for  ridging.  From  these  and  other  circumstances  it 
was  drilled  level ;  and  the  crop  on  it  proved  a  very  good  one, 
whilst  the  remainder  of  the  field  bore  scarcely  any  turnips  at  all. 
The  ridging  system  was  so  little  more  successful  in  the  other 
fields,  that  it  was  calculated  there  had  been  about  300/.  worth 
of  bone  and  other  manure  thrown  away. 

This  was  rather  a  sharp  practical  lesson  as  to  effects,  and  it  was 
not  necessary  to  look  far  for  causes.  The  soil  was  thin,  and 
rested  on  chalk ;  therefore,  particularly  liable  to  be  injured  by 
drought.  The  ridges,  by  constantly  having  the  sun  on  three  sides 
of  them,  had  become  as  dry  as  if  they  had  been  baked  in  an  oven. 
Any  person,  who  examined  them  closely,  would  as  soon  expect  to 
get  a  crop  of  turnips  out  of  the  mud-walls  of  past  ages,  as  from 
ridges  in  that  situation  during  such  a  season  as  the  one  I  speak  of. 

Having  thus  seen  what  serious  consequences  might  in  some 
seasons  arise  from  practising  the  ridge  system,  in  addition  to  loss 
by  sheep  getting  laid  on  their  backs  betwixt  the  ridges,  as  well  as 
the  extra  trouble  attending  it,  it  became  necessary  to  consider 
whether  there  were  any  advantages  arising  peculiarly  from  that 
system,  sufficient  to  justify  running  the  risk  of  the  ill  efiFects  just 
mentioned.    After  much  consideration,  I  became  of  opinion  that. 
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for  white  turnips,  on  thin  and  dry  soils  generally,  and  particularly 
in  such  high  and  dry  situations  as  the  wolds  of  Yorkshire,  where 
the  soil  is  generally  thin  and  resting  on  chalk,  the  balance  of 
probable  advantage  was  decidedly  in  favour  of  the  level  *  system^ 
if  it  was  only  intended  to  apply,  under  either  system,  such  manure 
as  could  be  done  by  drill. 

The  advocates  for  ridging  said,  If  we  are  to  apply  farm-yard 
manure,  we  must  ridge,  or  we  cannot  derive  the  full  benefit  of 
having  so  manured :  in  addition  to  which,  turnips  are  so  much 
better  to  clean  when  ridged.*' 

Now,  where  is  the  advantage  of  having  manure  within  ridges, 
if  the  soil  above  it  is  so  dry  as  not  to  allow  the  plants  to  grow  to 
such  an  age  as  to  benefit  by  that  manure  ? 

Suppose  we  admit  that,  if  you  were  sure  of  plenty  of  plants 
surviving  until  ready  to  hoe,  you  might  in  some  cases  get  a 
heavier  produce  by  ridges  than  on  level,  through  applying  farm- 
manure.  Sec,  it  does  not  follow,  as  a  matter  of  course,  that 
it  would  be  a  more  valuable  crop  per  acre ;  because,  when  white 
turnips  get  beyond  a  certain  size,  they  deteriorate  in  feeding  quali- 
ties, especially  if  not  consumed  early  in  the  season.  At  the  same 
time  it  was  argued,  and  since  then  has  been  abundantly  proved, 
that  white  turnips  may  be  got  as  large  as  it  is  desirable  to  have 
them  for  sheep,  by  drilling  level,  with  the  rows  from  18  to  22 
inches  apart,  without  farm-yard  manure ;  whereas,  ridging  is  gene- 
rally performed  at  about  27  inches.  It  therefore  follows,  that  if 
at  about  20  inches  apart  you  can  get  rows  of  as  good  turnips,  as 
under  the  ridge  system  at  27  inches,  there  is  a  bonus  of  7  acres 
in  27  in  favour  of  the  former,  in  addition  to  the  greater  certainty 
of  a  sufficiency  of  plants. 

As  to  the  advantage  in  cleaning  the  land,  this  may  be  attained 
for  the  level  system  by  clearing  it  of  weeds,  and  the  seeds  of 
weeds  (as  I  shall  hereafter  show),  previous  to  the  turnips  being 
sown.  Besides,  by  having  the  level-drilling  performed  in  a 
straight  and  workmanlike  manner,  the  land  will  be  nearly  as  good 
to  scuffle  as  if  it  had  been  ridged  ;  therefore,  none  of  the  nume- 
rous benefits  derived  from  the  frequent  use  of  the  horse-hoe  need 
be  lost  by  having  the  rows  thus  drilled  on  level. 

From  that  time  the  use  of  farm -yard  manure  for  white  turnips 
was  abandoned  by  me  and  some  of  my  neighbours,  as  a  conse- 
quence of  adopting  the  level  system  of  sowing. 

Swedes  require  not  only  a  greater  depth  of  soil  than  white  tur- 
nips, but  richer  land,  or  more  manure ;  therefore,  the  chances  in 

•  The  level  system  has  been  also  partially  adopted  these  twenty  years 
on  the  light  lands  of  the  south,  from  the  causes  here  mentioned ;  and 
swedes  and  white  turnips,  raised  by  artificial  manure,  alone  deposited  by 
the  drill. — G.  Kimbbrley. 
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favour  of  the  level  or  flat  system  for  swedes  are  not  so  great ; 
and  I  am  prepared  to  admit,  that  a  heavier  crop  of  swedes  may 
be  got  by  ridging  (in  favourable  seasons  for  that  system)  than  on 
level.  But,  after  well  weighing  the  chances,  I  generally  sowed 
swedes  on  level ;  and  some  of  the  best  farmers  I  know  yet  do  the 
same — ^preferring  what  amounts  to  almost  a  certainty  of  a  good 
crop  to  taking  a  more  expensive  and  tedious  process  for  a  small 
chance  of  a  better,  with  the  risk  of  no  crop  at  all. 

For  land  of  rather  a  wet  nature,  ridging  has  recommendations 
which  It  has  not  for  that  which  is  naturally  dry — the  spaces  be- 
tween  ridges  become  a  species  of  surface-drainage,  and  the  farm- 
yard manure  within  them  will  have  a  similar  tendency,  which  not 
only  accounts  in  some  degree  for  the  ridge  being  more  suitable 
for  wet  than  for  dry  soils,  but  partly  explains  why  longer  manure 
may  be  used  with  advantage,  on  the  former,  than  such  as  is  consi- 
dered proper  for  the  latter.  Again,  the  spaces  also  serve  as  a 
sort  of  railway  for  the  carts,  &c.,  used  in  sowing  the  crop,  as  well 
as  consuming  it ;  thereby  partly  preventing  the  injury  which  such 
land  is  liable  to,  from  being    poached  '*  in  wet  weather. 

The  same  process  of  treading  the  ground  whilst  consuming  the 
turnips^  which  is  so  beneficial  to  thin  light  soils  (except  in  extra- 
ordinarily wet  seasons),  is  generally  injurious  to  strong  soils ;  so 
that,  in  every  case,  our  practice  must  be  regulated  to  a  great 
extent  by  what  is  peculiar  to  the  situation. 

He,  who  lays  down  general  rules,  as  applicable  to  every  variety 
of  situation,  will  in  my  opinion  only  mislead  those  who  place  im- 
plicit confidence  in  him.  1  think  we  are  only  justified  in  stating 
such  general  principles,  as  extensive  observation  may  have  pointed 
out,  and  ofiering  them  for  the  consideration  of  those  who  may 
have  bad  less  experience,  accompanied  with  the  caution  to  reflect 
well,  how  far  they  are  applicable  to  their  own  particular  soil  and 
situation,  and  to  regulate  their  proceedings  accordingly. 

The  turnip  crop  being  considered  not  only  as  a  means  of  sup- 
plying our  cattle  and  sheep  with  food,  but  as  a  preparation  for 
future  crops,  by  cleaning  the  land  and  enriching  it ;  these  several 
objects  must  always  be  borne  in  mind  whilst  preparing  the  land 
for  turnips. 

As  complete  a  pulverization  of  the  soil  to  the  depth  at  which 
the  plough  usually  goes  as  the  season  and  the  nature  of  that  soil 
will  allow,  so  as  to  admit  the  free  circulation  of  the  air  to  that 
depth,  is  one  of  the  first  essentials.  Where  the  soil  not  only  ad- 
mits complete  pulverization,  but  will  at  the  least  expense  grow  the 
heaviest  crops  of  the  most  valuable  varieties  of  the  turnip,  with 
the  greatest  permanent  benefit  to  the  land  by  the  preparation  for 
the  crop,  and  the  consumption  of  it,  whether  on  the  land  where  it 
was  grown  or  otherwise,  we  call  this  the  best  turnip  land. 
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It  might  appear  almost  unnecessary  to  state  this,  were  it  not, 
that,  in  preparing  any  land  for  turnips,  we  must  constantly  bear  in 
mind  in  what  it  differs  from  "  the  best  turnip  land,"  and  let  our 
preparation  for  the  crop,  and  our  consumption  of  it,  be  regulated 
accordingly.  Real  turnip  soil,  although  not  of  the  best  quality^ 
may  by  high  cultivation  produce  crops  approaching,  if  not  equal, 
to  the  best  turnip  land. 

I  have  always  recommended  the  first  ploughing  to  be  done  as 
early  as  possible,  whether  immediately  after  com,  or  where  old 
grass  is  broken  up  for  turnips.  I  have  broken  up  grass  on  more 
than  one  occasion,  and  my  experience  has  tended  to  convince  me, 
that  in  many  cases,  where  the  land  is  in  such  a  state  as  to  be 
capable  of  being  thoroughly  broken  up  and  pulverized,  without 
first  paring  and  burning,  it  would  be  best  to  lime  the  grass  imme- 
diately before  ploughing,  not  only  that  the  lime  might  assist  in 
decomposing  the  vegetable  matter,  and  thereby  turn  to  manure 
what  would  otherwise  to  a  certain  extent  be  wasted,  or  reduced 
by  the  process  of  burning,  but  that  the  lime,  by  becoming  in- 
corporated with  the  soil,  might  cause  the  land  to  work  more 
freely,  and  thereby  mechanically  assist  in  all  the  future  opera- 
tions. For  similar  reasons  I  have  used  lime  on  corn  stubbles 
before  ploughing  for  turnips,  and  think  that  it  is  generally  the 
best  period  for  doing  so,  especially  if  the  land  is  foul,  or  if  animal 
manure  is  intended  to  be  applied  for  the  turnip  crop.  Were  the 
lime  and  the  animal  manure  to  follow  each  other  too  closely,  the 
former  might  counteract  the  beneficial  effects  of  the  latter,  instead 
of  being,  what  I  think  in  most  cases  it  ought  to  be  considered, 
rather  a  preparation  for  them. 

We  now  come  to  the  point  where  it  is  necessary  to  consider 
whether  the  land  is  subject  to  weeds,  especially  "  charlock.''  I 
can  remember  the  time  when  every  one  I  talked  to  on  the  sub- 
ject used  to  say  "  it  was  quite  impossible  to  guard  against  having 
charlock  in  your  crops,  because  you  never  could  get  rid  of  it. 
"  If  you  dug  into  the  earth  20  feet,  to  make  a  canal,  &c.,  the  soil 
"  coming  to  the  surface  from  that  depth  would  immediately  be- 

covered  with  it." 

I  must  confess  that  this  fact  for  some  time  seemed  to  throw  an 
almost  insurmountable  obstacle  in  the  way  of  effectually  prevent- 
ing the  growth  of  the  weed ;  and  I  believe  that  to  this  day  there 
are  many  who  therefore  never  think  of  guarding  against  it,  except 
by  destroying  what  grows  in  their  com,  &c.,  considering  it  a  hope- 
less task. 

From  the  magnitude  of  the  evil  I  feel  justified  in  calling  par- 
ticular attention  to  this  subject.  Having  once  accounted  to 
myself  satisfactorily,  for  the  charlock-seed  not  growing  at  20  feet 
deep,  and  growing  at  once  when  brought  near  the  surface,  by  the 
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simple  reflection,  that  of  course  it  could  not  grow  where  it  was 
entirely  out  of  reach  of  the  circulation  of  air^  and  that  the  same 
absence  of  air  which  prevented  seed  from  vegetating,  might  still 
tend  to  preserve  its  vegetating  quality,  until  brought  under  more 
favourable  circumstances  for  calling  it  into  action,  I  at  once 
came  to  the  conclusion  that,  if  I  cultivated  the  land  so  as  to  cause 
all  the  seed  to  grow  that  was  within  the  circulation  of  the  air,  or 
usual  ploughing  depth,  and,  after  the  seed  had  grown,  destroyed 
the  weeds  by  ploughing  the  land,  I  should  by  that  means  get  rid 
of  all  cause  for  apprehension  on  their  account  until  I  ploughed 
deeper.  I  therefore  invariably  acted  on  this  idea,  experience 
convincing  me  of  its  correctness ;  and  I  can  now  say  that,  under 
favourable  circumstances  of  the  turnip-fallow  season,  for  getting 
the  seed  grown,  it  is  a  most  effectual  remedy. 

In  the  summer  of  1830  a  most  favourable  opportunity  pre- 
sented itself  for  putting  my  theory  to  the  test.  One  of  the  fields 
I  had  to  sow  with  turnips  that  season  had  always  been  much 
subject  to  growing  charlock,  therefore  I  determined  to  make  the 
whole  of  the  seed,  within  the  depth  of  the  first  ploughing,  grow, 
and,  having  grown,  to  destroy  it  of  course  before  the  time  I  wished 
to  sow  the  turnips. 

The  first  ploughing  was  done  early  in  the  autumn,  as  I  have 
before  recommended.  The  next  in  the  first  period  after  Christ- 
mas, in  which  the  land  seemed  sufficiently  dry  for  the  purpose ; 
this  was  of  course  across  the  other,  it  being  well  known  that  on 
light  soils  with  dry  substrata,  it  is  better  that  each  succeeding 
ploughing^  or  dragging,  should  be  taken  in  a  contrary  direction 
from  the  preceding  one.  In  a  short  time  the  land  became  suffi- 
ciently dry  to  harrow  and  roll ;  it  was  therefore  immediately  har- 
rowed with  common  harrows,  closely  followed  by  the  drag-harrow 
with  its  broad  set  of  teeth,  there  being  no  couch  in  the  land ; 
then  alternately  harrowed  and  rolled,  each  operation  foUoifing  as 
closely  on  the  other  as  practicable,  until  the  soil  was  as  thoroughly 
pulverized  as  possible,  so  that  the  seeds  of  the  weeds  might  thus 
be  more  likely  to  grow. 

After  a  few  days  the  charlock  sprung  up  so  thickly,  as  nearly  to 
cover  the  whole  surface  of  the  land.  I  allowed  it  to  grow  to 
about  2  inches  in  length,  and  then  had  the  land  again  dragged 
with  the  drag-harrow  as  before,  the  common  harrows  and  roller 
again  following  each  other  as  closely  as  possible ;  and  the  field  was 
soon  prepared  for  a  second  crop  of  charlock.  A  second  certainly 
soon  came,  but  it  was  a  very  thin  one  in  comparison  with  the 
first ;  I  had  evidently  caused  the  greater  part  of  the  seed  to  grow 
at  once. 

This  process  was  repeated  for  the  third  time,  the  crop  of  char- 
lock still  diminishing ;  and  when,  after  the  fourth  working,  I  sowed 
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the  turnip-seed^  it  sprung  up  quickly ;  and  I  had  the  satisfaction 
to  find  these  weeds  were  so  effectually  destroyed,  that  it  would 
have  been  difficult  to  find  two  within  50  yards  of  each  other, 
although  in  the  first  crop  there  had  been  so  many.  I  do  not 
mean  to  say  that,  if  this  field  were  ploughed  deeper  than  it  was 
in  the  season  I  allude  to,  or  soil  brought  to  the  air  that  had  not 
before  been  within  its  reach,  charlock  would  not  grow,  but  I  can 
say,  it  never  has  grown  since,  although  there  have  been  several 
charlock  years.  However,  no  doubt,  there  are  occasionally  seasons 
so  unfavourable  for  getting  the  seeds  of  these  weeds  grown,  that 
no  man  could  at  once  get  rid  of  them ;  therefore,  we  must  not 
throw  discredit  on  those  who  have  not  had  a  fair  opportunity  of 
preventing  what  is  probably  a  source  of  great  annoyance  to 
them. 

When  the  proper  moment  is  seized  for  performing  each  opera- 
tion, of  harrowing,  rolling,  &c.,  which,  in  dry  weather,  and  on  dry 
soils,  will  generally  be  found  to  be  by  causing  them  to  follow  each 
other  closely — that  is,  before  the  land  gets  too  dry — the  work  of 
pulverization  and  cleaning  will  be  found  to  take  less  labour  than 
might  at  first  be  supposed. 

I  have  thus,  partly,  stated  my  method  of  preparing  land  for 
turnips,  when  clear  from  couch,  and  yet  subject  to  charlock. 
Considerable  experience  on  land  much  subject  to  couch  taught 
me,  that  the  best  time  to  get  it  out  is  after  the  second  ploughing, 
and  then  by  the  drag-harrow.  If  you  plough  oftener  before  you 
make  the  attempt,  the  couch  will  be  cut  into  such  small  pieces 
that  it  will  be  very  difficult  to  get  rid  of  the  whole. 

When  the  land  has  been  made  fine,  the  couch  of  course  must 
be  raked  off,  and  either  burnt  or  turned  into  manure  without 
burning. 

If  it  is  burnt,  the  ashes  should  be  drilled  with  the  other  manure 
when  sowing  the  turnips,  in  order  to  accelerate  the  growth  of  the 
young  plants,  which  they  will  do  in  a  remarkable  degree.  But, 
whether  the  couch  ought  to  be  burnt  for  this  purpose,  will  depend 
on  whether  we  have  any  cheaper  means  of  attaining  the  same  end. 

Were  it  not  for  the  advantages  from  drilling  the  ashes  as  above, 
I  think  it  would  be  better  not  to  burn  the  couch. 

Where  the  soil  is  very  full  of  couch,  it  will  be  necessary  to  have 
the  small  teeth  in  the  drag,  or  it  would  not  pass  through  it ;  but, 
when  larger  teeth  can  be  used,  they  are  much  more  effectual. 

The  couch  will  not  all  be  got  out  by  one  dragging,  but,  if  the 
season  is  then  favourable,  it  is  best  to  cross-drag  it  until  you  have 
got  rid  of  the  whole. 

The  system  of  close  working  with  harrows,  rollers,  &c.,  may 
not  be  equally  applicable  to  all  soils,  but  as  there  is  a  tide  in 
the  afiairs  of  men,*'  so  there  is  a  time  for  performing  each  opera- 
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tion,  on  every  variety  of  soil,  which  ought  to  be  watched  and 
torned  to  advantage. 

When  the  soil  is  most  completely  pulverized,  it  is  in  the  best 
state  for  retaining  moisture,  wlulst  clods  are  so  soon  dry  that  they 
are  almost  emblematical  of  dryness.  It  is  very  generally  admitted 
that  the  land  must  be  well  pulverized  to  have  a  good  chance  of  a 
crop.  I  venture  to  say,  that  in  dry  weather  it  cannot  be  made  too 
fine ;  but,  where  there  is  a  probability  of  rain  on  land  recently 
iilledy  we  should  leave  it  rougher,  or,  in  some  cases,  in  whole 
furrows,  that  the  rain  may  penetrate  it  without  the  injurious  effects 
that  would  follow  a  heavy  rain  on  recently  powdered  soil. 

For  the  same  reason  it  will  be  necessary  to  be  cautious  in  the 
use  of  very  heavy  rollers ;  they  are  occasionally  useful,  but  I  have 
known  them  injurious.  It  will  also  be  necessary  to  avoid  harrow- 
ing the  land  when  wet.  Some,  to  prevent  the  time  of  the  men 
and  horses  being  wasted  (as  they  cadi  it),  employ  them  in  doing 
what,  at  thai  time,  is  worse  than  useless. 

The  point  to  aim  at  seems  to  be  clean  ground,  and  as  complete 
pulverization  as  the  nature  of  the  soil  will  admit,  with  the  least 
risk  of  being  caught  by  heavy  rains,  in  such  a  state  as  to  cause  the 
land  to  set  and  run  together,  which  would  at  once  check  the  ad- 
vantages derived  from  the  circulation  of  air,  &c.,  in  the  porous 
soil,  and  render  it  necessary  to  repeat  the  work  of  pulverization. 
To  attain  this  on  some  soils,  and  in  some  seasons,  is  a  very  difficult 
task.  We  sometimes  see  very  good  turnips,  on  what  cannot  be 
called  turnip-land ;  and  more,  that  they  are  consumed  on  the  land 
with  evident  advantage  to  it,  whilst  an  attempt  has  been  made  by 
a  different  person,  on  similar  soil  in  the  adjoining  field,  and  proved 
a  complete  failure.  Chance  may  occasionally  have  something  to 
do  with  this,  but  the  difference  generally  arises  from  the  degree 
of  skill  possessed  by  the  cultivator.* 

The  manner  of  making  turnip-ridges  is  so  well  known  to  every 
intelligent  ploughman,  and  has  been  so  often  described  in  the 
Society's  Journal  and  elsewhere,  that  it  is  not  necessary  to  repeal 
it  here.  It  may  however  be  as  well  to  state,  that,  in  making 
turnip-rows,  it  is  requisite  to  have  a  light  straight  piece  of  wood 
between  the  heads  of  the  two  horses,  by  being  fastened  to  or  near 
the  bit  of  each ;  it  keeps  them  at  a  regular  distance  from  each 


*  Since  the  publication  of  the  valuable  accounts  of  experiments  on 
Yard  and  House  Feeding  of  Sheep,  by  Lord  Western  and  Mr.  Childers, 
M.P.,  showing  that  these  animals  will  not  only  do  as  well  on  turnips 
brought  from  the  land,  but  may  by  that  means  produce  a  much  larger 
proportion  of  mutton  for  the  food  consumed,  one  great  objection  to  an  ex- 
tended cultivation  of  turnips  on  soils  liable  to  be  injured  by  the  treading  of 
sheep  is  removed ;  therefore  it  is  desirable  that  all  occupiers  of  such  soils 
should  have  their  attention  drawn  to  these  reports. 
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other ;  and  if  the  horses  are  accustomed  to  draw  together,  and  are 
of  the  same  speed,  they  may  thus  enable  the  ploughman  to  do  his 
work  in  a  superior  manner,  the  importance  of  which  will  be 
hereafter  seen  when  I  speak  of  the  drilling. 

Although  in  the  East  Riding  it  is  more  common  to  use  waggons 
in  laying  on  farm-yard  manure,  I  am  inclined  to  think  carts, 
when  used  as  described  by  Mr.  Grey  in  our  Journal,  answer 
better,  because  likely  to  save  time,  a  matter  of  the  utmost  im- 

E»rtance.  I  account  for  this  supposed  inferiority  of  the  East 
iding,  as  compared  with  Northumberland,  by  their  now  ridging 
so  little.  Where  a  certain  work  is  most  practised  it  is  probable 
it  will  be  best  understood ;  and  many  of  the  East- Riding  farmers 
having  almost  given  up  ridging  (as  I  have  stated),  it  is  a  matter  of 
comparatively  little  importance  to  them  how  manure  is  best  put 
on  ridges.  If  the  cart  method  described  by  Mr.  Grey  usually 
tends  to  economize  labour,  the  more  tedious  one  certainly  ought 
not  to  be  followed,  because  it  is  universally  admitted  by  all  good 
farmers,  that  it  is  desirable  the  whole  of  the  operations — from  the 
forming  of  the  ridges  to  the  covering  of  the  seed — should  be  com- 
pleted in  as  short  a  space  of  time  as  possible.  Whether  on  ridges 
or  level,  where  many  turnips  are  sown,  the  large  drill  (or  drill  for 
general  purposes)  is  used  in  sowing  turnips  in  the  district  I  have 
named,  although  in  some  instances,  where  no  manure  is  drilled 
with  the  seed,  the  small  "  barrow,"  or  Scotch  drill,  is  used  for 
ridges.  It  has  often  been  stated,  that  the  latter  only  is  applicable 
for  ridges,  but  that  is  a  mistake.  Where  the  ridges  are  not  at 
regular  distances,  or  not  straight,  of  course  it  would  not  do  to  drill 
more  than  one  row  at  a  time,  for  the  obvious  reason,  that  the 
spout  of  the  drill  would  not  always  be  on  the  centre  of  the  row. 
But,  if  the  rows  are  perfectly  straight  and  at  the  same  distance  from 
each  other,  that  distance  being  such  as  will  allow  the  drill  to  cross 
two  of  them,  the  wheels  running  exactly  in  the  centre  of  the 
channel,  and  one  wheel  returning  on  the  same  place  (already 
marked  out  by  itself),  whilst  the  other  goes  on  the  outside  of  two 
more  rows,  the  large  drill  will  be  found  applicable,  and  it  has  the 
advantage  of  enabling  you  to  drill  some  manure  with  the  seed. 
However,  the  small  drill,  being  more  under  command  of  the  man 
who  follows  and  guides  it,  is  certainly  more  adapted  to  putting  the 
seed  at  a  proper  depth.  Whether  sown  with  the  large  or  small 
drill,  ridges  are  usually  rolled  before  and  after  drilling,  to  secure 
a  fine  mould  and  more  uniform  depth.  In  using  the  small  drill, 
only  one  horse  is  necessary  for  the  roller  and  the  drill,  the  horse 
being  attached  to  the  former ;  the  roller  covering  two  rows  at  once, 
each  row  is  rolled  both  before  and  after  drilling. 

These  preceding  operations  having  been  regulated  with  due 
regard  to  retain  moisture,  and  to  cause  a  full  and  rapid  growth  at 
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the  first  stage^  it  may  not  be  amiss  to  remark,  that^  the  more  thickly 
you  sow  the  seed  (other  circumstances  being  equal),  the  more 
rapidly  the  young  plants  will  run  each  other  up,  as  it  is  with  young 
trees  in  a  plantation.  If  we  were  certain  all  the  seed  would  grow 
and  arrive  at  the  state  for  hoeing,  it  would  only  be  necessary  to 
sow  a  very  small  quantity ;  but,  as  there  are  numerous  risks  before 
the  plants  are  ready  for  hoeing^  prudent  men  will  adopt  the  most 
secure  method,  and  not  risk  their  capital^  even  if  they  know  some 
instances  of  fortunate  results  on  soils  of  a  peculiar  nature,  or  in 
particularly  favourable  seasons^  by  using  only  a  small  quantity  of 
seed.  I  used  to  sow  from  4  lbs.  to  5  lbs.  per  acre  for  swedes,  and 
from  3  lbs.  to  4  lbs.  for  white  turnips,  and  even  greater  quantities 
where  I  sowed  early  in  the  season. 

For  level  sowing  it  is  also  desirable  to  have  the  seed  covered  as 
closely  after  the  drill  as  practicable,  in  order  to  retain  the  moisture 
then  in  the  soil,  and  to  prevent  the  risk  of  less  favourable  weather. 
Some  do  this  by  rolling;  but  if  heavy  rains  follow,  especially 
immediately  after  the  land  is  sowed,  the  flattened  and  compressed 
surface  will  not  admit  it  so  freely,  but  cause  the  soil  to  set  and 
run  together.  Some  harrow  with  common  harrows,  but  these, 
even  in  favourable  weather,  are  apt  to  remove  the  bones  or  other 
drill  manure  which  may  have  been  used.  Others,  knowing  the 
danger  of  adopting  either  of  these  methods,  leave  the  seed  to  take 
its  chance  of  being  covered  by  the  loose  soil  that  may  (or  may  not) 
fall  upon  it  after  the  drill,  tlunking  that,  if  the  seed  get  covered, 
the  more  thinly  the  better.  This  would  be  very  plausible,  if 
hoeing  had  not  to  follow,  which  must  remove  some  of  the  surface 
soil ;  Uierefore,  if  the  manure  lies  close  to  the  surface,  the  turnips 
cannot  be  hoed  without  removing  it  also.  After  observing  the 
disadvantage  of  each  of  these  methods,  I  had  some  new  harrows 
constructed.  That  they  might  be  light,  the  "  bulls,"  or  parts  to 
contain  the  teeth,  were  made  of  dry  foreign  pine,  and  the  ''slots," 
or  cross-pieces,  of  thin  ash  of  the  best  quality ;  the  teeth  being 
short  and  light,  in  fact  not  much  larger  than  "  tenpenny  nails.'* 

Two  of  these  harrows  hooked  together,  when  in  use,  by  common 
gate- loops  and  hooks,  were  very  easily  drawn  by  one  horse,  and 
took  a  breadth  of  about  8  or  9  feet ;  thus  only  one  horse's  foot- 
marks came  where,  by  using  common  harrows,  those  of  three 
horses  would  have  been,  which  in  damp  weather  is  of  great 
importance. 

These  light  harrows  not  only  answered  my  expectations,  but 
proved  that  they  had  advantages  I  had  not  anticipated :  they  left 
the  land  with  a  more  even  surface  than  other  harrows  had  done, 
causing  it  to  resemble  a  flower-bed  when  newly  broken  by  a 
garden-rake.  This  tends  much  to  promote  the  growth  of  all  the 
seed  at  once,  and  proved  so  advantageous  to  turnips,  that  1  after- 


62  On  the  Drill  Husbandry  of  Turnips. 


wards  adopted  the  use  of  these  harrows  when  sowing  grass-seeds 
in  com. 

I  soon  had  an  opportunity  of  witnessing  other  advantages  of 
these  light  harrows^  as  compared  with  common  ones.  I  had 
drilled  several  acres  of  turnips  without  making  the  harrows  fol- 
low the  drills  as  the  ground  was  then  rather  too  wet ;  hut>  instead 
of  becoming  drier,  a  heavy  rain  came  on,  and  nothing  could  be 
done  to  the  land  for  two  or  three  days.  At  the  end  of  that  time 
I  had  it  harrowed  with  the  light  harrows,  and,  as  this  did  not  take 
out  the  drill-marks,  it  was  again  harrowed  with  them  the  next 
day,  which  put  it  into  a  very  good  state,  and  from  that  time  the 
turnips  grew  so  well  that  they  eventually  were  considered  the  best 
crop  in  the  neighbourhood  that  season.  An  adjacent  field,  treated 
in  every  way  similar  to  mine,  save  that  it  was  harrowed  by  the 
common  harrows  instead  of  the  light  ones,  had  so  few  turnips  in 
it  that  it  could  scarcely  be  considered  one-fourth  of  a  crop.  The 
superiority  of  the  new  harrows  was  thus  so  apparent,  that  the  use 
of  them  spread  in  the  neighbourhood. 

Another  means  of  causing  the  plants  to  grow  more  rapidly  at 
first  is,  to  roll  the  land  the  first  time  it  is  in  a  favourable  state 
after  the  turnips  are  out  of  the  ground,  taking  care,  of  course, 
to  do  this  along  the  rows,  and  not  across  them,  or  you  would  bury 
part  of  the  plants. 

When  ridging  was  more  common  with  my  neighbours  than  it  is 
now,  one  of  them  had  got  some  land  ridged  for  swedes,  and  was 
caught  in  this  state  by  rather  damp  weather — ^that  is,  not  suffici- 
ently wet  to  stop  the  manuring,  spUtting  the  rows  to  cover  it, 
&c.,  nor  to  prevent  the  turnip-seed  being  drilled,  although  too 
damp  to  allow  the  land  being  rolled  after  the  drill :  he  therefore 
went  on  drilling  with  the  hope  that  the  weather  would  clear  up 
and  become  dry,  thinking,  that  if  it  did,  he  would  have  had  an 
excellent  turnip  season.  But,  during  the  second  day,  the  rain 
came  down  in  torrents,  making  the  land  so  wet  that  nothing  could 
be  done  to  it  for  several  days,  and  when  it  had  become  dry  it  was 
too  late  to  adopt  the  usual  means  of  covering  the  seed — part  of  it 
had  grown.  About  a  fortnight  was  allowed  to  elapse  after  the 
plants  appeared,  to  see  the  result ;  because,  during  that  period,  it 
was  very  difficult  to  say  what  would  be  the  best  course  to  pursue. 
The  land  having  been  very  finely  pulverized  before  ridging,  and 
the  seed  drilled  rather  deeply,  the  furrows  or  channels  in  the 
ridges  seemed  like  the  bottom  of  a  dried-up  pond,  with  scattered 
turnip-plants,  few  and  far  between,  no  larger  than  they  had  been 
the  last  ten  days,  but  less  likely  to  grow  because  there  were  flies 
on  them,  basking  in  the  sun  and  sheltered  by  the  walls  of  hardened 
soil  on  each  side  of  them.  The  land  was  cracking  with  sudden 
drought,  and  thus  tending  to  retard  the  growth  of  the  turnips ; 
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but  weeds,  being  of  a  more  hardy  nature^  were  both  abundant 
and  flourishing.  In  this  state,  as  nearly  as  I  can  describe  it,  I 
found  the  field  when  my  friend  did  me  the  honour  to  ask  my 
advice  as  to  the  best  means  to  adopt  with  respect  to  it.  By  my 
direction  a  number  of  men  were  immediately  set  to  chop  off  the 
sides  of  the  ridges  with  tumip-hoes,  so  as  to  reduce  them  to  a 
level  with  the  turnip-plants.  The  turnips  were  then  rolled,  which 
broke  the  soil  around  them  to  powder,  and  made  the  plants  stand 
out  clear  of  the  ground,  and  eocposed  to  the  wind.  The  spaces 
between  the  rows  were  then  scuffled,  and  the  field  at  once  pre- 
sented a  neat  and  clean  appearance.  The  beneficial  effect  of  the 
plan  here  adopted  exceeded  my  most  sanguine  expectations,  and 
certainly  was  a  matter  of  great  surprise  to  all  who  witnessed  it. 

The  rolling  (which  could  not  have  been  done  before  the  banks 
of  the  rows  were  taken  off,  without  burying  the  young  turnips) 
not  only  put  the  soil  in  a  better  state,  fastening  the  roots  of  the 
plants  in  a  fine  mould,  but  exposed  the  turnips  to  the  wind, 
which  accelerated  their  growth  not  only  by  blowing  them  about, 
but  by  removing  their  greatest  enemies  the  flies,  which,  I  have 
observed,  are  generally  found  in  sheltered  situations  or  hollows 
in  the  soil. 

After  the  process  above  named,  it  was  evident  that  the  means 
used  would  be  highly  beneficial,  and  in  the  two  following  days 
the  plants  grew  more  than  in  ten  days  before :  in  short,  they  were 
soon  ready  to  hoe,  and,  by  choosing  a  short  period  of  damp  wea- 
ther to  transplant  a  few,  the  field  became  a  very  excellent  and 
full  crop. 

From  having  seen  the  great  and  various  benefits  derived  by 
this  almost  accidental  rolling  of  plants  on  ridges,  I  adopted  the 
practice  of  rolling  them  on  level,  when  the  season  was  favourable 
for  that  purpose,  and  can  strongly  recommend  it  for  the  above 
reasons,  not  only  as  having  been  my  own  practice,  but  as  now 
followed  by  others,  whose  opinions  are  entitled  to  the  highest 
respect.  The  roller  used  for  this  purpose  was  of  oak,  and  about 
9  inches  diameter,  divided  into  two  pieces,  to  render  it  suitable 
for  turning  about,  as  well  as  to  press  the  land  more  uniformly. 
It  had  shafts,  and  was  drawn  by  one  horse,  although  made  as  long 
as  could  go  through  a  common  gateway.  The  description  of 
roller  used  is  of  great  importance,  for  our  object  is,  to  obtain  a 
decided  and  uniform  effect  on  the  surface,  without  fastening  the 
soil  too  much  below. 

Previous  to  hoeing,  it  is  desirable  to  have  the  land  horse-hoed, 
as  closely  to  the  rows  of  plants  as  practicable,  that  the  hoers  may 
have  directions  to  clean  all  the  ground  of  weeds  which  has  not 
been  cleared  already  by  the  horse-hoe. 

When  the  weather  is  favourable,  horse-hoeing  will  not  only  be 


64 


On  the  Drill  Husbandry  of  Turnips. 


useful  in  clearing  away  the  weeds,  but  will  make  the  turnips  grow 
more  rapidly,  both  before  and  after  hoeing ;  therefore,  whether 
there  are  weeds  or  not,  where  it  is  of  great  importance  to  have 
the  crop  as  forward  as  possible,  this  operation  can  scarcely  be  too 
often  repeated  so  long  as  the  work  is  properly  done. 

III. — The  kind  and  quantity  of  Manure  employed. 
Bones  have  been  the  most  common  manure  of  late  years  for 
turnips  on  the  wolds  of  Yorkshire  and  Lincolnshire ;  and  pro- 
bably few  have  better  reasons  for  speaking  highly  of  their  effects 
than  myself :  but,  as  it  is  now  well  known  there  are  several  other 
manures  which  may  be  substituted,  it  is  not  my  intention  to  par- 
ticularly recommend  them.  Their  price  has  regularly  advanced 
from  2s,  to  3s,  per  bushel ;  and  if  the  demand  for  them  thus 
yearly  increases,  it  will  soon  become  questionable  whether  their 
beneficial  effects  may  not  cost  more  than  they  are  worth.  I  there* 
fore  most  sincerely  hope  that  some,  out  of  the  numerous  manures 
mentioned  as  substitutes  for  bones,  may  prove  as  valuable  as  their 
patrons  expect  or  wish.  It  is  here  necessary  I  should  observe, 
that  I  cannot  say  how  many  tons  of  turnips  per  acre  I  have  grown, 
simply  because  I  never  weighed  any,  nor  had  any  weighed.  There 
are,  I  know,  many  who  have  been  celebrated  for  growing  good 
crops  of  turnips,  but  yet  never  weighed  a  bushel.  I  consider  the 
question  I  ought  to  enter  on  now  is,  not  how  much  weight  of  tur- 
nips land  fi  esh  to  them,  and  with  other  circumstances  peculiarly 
favourable,  may  produce,  nor  what  manure  has  the  most  bene- 
ficial effect  on  the  turnip-plants,  as  so  many  new  manures  are 
introduced  almost  daily,  that  the  question  of  their  comparative 
value  would  be  sufficient  for  an  endless  essay  in  itself.  The  great 
question  for  present  decision  is  (or  I  think  ought  to  be),  what 
modes  of  cultivation  are  the  best  adapted  for  insuring  such  crops 
of  turnips  as  are  desirable  for  the  broad  fields  of  Britain,  in  order 
to  afford  the  greatest  and  most  certain  value  in  nutriment  to 
cattle,  sheep,  &c.,  and  to  render  the  land  best  capable  of  producing 
valuable  future  crops.  I  have  got  excellent  crops  of  turnips  by 
bone  manure ;  also  by  mixing  pigeons  dung  and  half-inch  bones 
of  equal  quantities,  and  drilling  24  bushels  on  ridges  27  inches 
asunder,  for  swedes.  From  1826  to  1834  I  used  to  drill  white 
turnips  on  level,  using  half-inch  bone  manure  at  the  rate  of  from 
16  to  24  bushels  per  acre,  mixing  with  the  bones  the  ashes  of 
couch,  &c.,  for  the  reasons  before  stated,  the  rows  being  generally 
18  inches  asunder.  Swedes  are  well  known  to  require  more  ma- 
nure than  white  turnips,  and  it  is  usual  to  give  them  about  half  as 
much  more.  In  1839  I  had  an  opportunity  of  observing  the 
effect  of  a  small  quantity  of  rape-dust  mixed  with  the  bone- 
manure.     I  intended  to  sow  a  field  of  47  acres  with  white  tur- 
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nips— the  rows  19  inches  apart — ^to  test  my  previous  opinion  that 
I  could  get  nearly  as  good  rows  of  turnips  at  that  distance  as  at  a 
greater ;  the  manure  per  row  being  equal.  Therefore,  as  it  was 
then  common  to  sow  18  bushels  of  bones  per  acre  where  the  rows 
of  white  turnips  were  22  inches  apart,  for  my  19-inch  rows  I  added 
three  bushels  of  rape-dust,  and  drilled  this  mixture  of  2 1  bushels 
per  acre,  being  in  proportion  to  the  increased  number  of  rows. 
When  about  two- thirds  of  the  19-inch  field  were  sown,  I  found  I 
could  get  no  more  rape-dust,  therefore  the  remaining  part  was 
drilled  with  bones  only,  at  the  same  rate — 21  bushels  per  acre. 
Where  the  rape-dust  had  been  used,  the  19-inch  rows  of  turnips 
were  decidedly  better  than  the  22-inch  rows,  and  so  much  better 
than  the  part  of  the  same  field  drilled  with  bones  only,  that  it  was 
quite  unnecessary  to  mark  the  division.  It  will  be  observed  that 
the  proportion  of  rape- dust  to  bones  was  small,  and  I  do  not  re- 
commend a  larger  quantity  of  rape-dust.* 

IV. — The  Distance  between  the  Rows. 

I  find  it  is  now  more  common  with  some  of  the  best  farmers  in 
the  neighbourhood  where  I  lived  to  have  the  rows  of  white  tur- 
nips on  level  at  22  inches  asunder,  "  because  they  are  better  to 
clean that  is,  any  common  ploughman  may  scuffle  them  at  22 
inches;  whereas  it  takes  a  choice  workman  to  do  them  at  18 
inches,  especially  if  the  rows  are  not  quite  straight.  I  had  for 
several  years  a  servant  who  was  at  that  time  considered  the  best 
leader  of  a  drill-horse  in  the  county  (although  I  have  since 
known  three  or  four  equal  to  him),  and  I  had  therefore  little 
difficulty  in  getting  the  rows  properly  scuffled  or  horse  hoed, 
although  only  18  inches  apart.    I  considered  I  could,  when  the 


•  In  that  part  of  the  East  Riding  called  the  North  Wolds,  an  opinion  is 
rapidly  gaining  ground  in  favour  of  applying  bones  in  smaller  quantities 
than  formerly,  from  observing  that  this  may  be  done  without  any  apparent 
injury  to  the  turnip  or  succeeding  crops.  As  an  instance  of  the  evidence 
to  this  effect,  a  gentleman  used  bones  for  several  years  on  hU  oum  land,  at 
the  rates  of  12,  14,  16,  20,  and  24  bushels  per  acre ;  and,  during  the  same 
period,  on  land  which  he  rented,  he  used  only  10  bushels  per  acre ;  yet  he 
could  not  grow  any  greater  weight  of  turnips  on  his  own  farm  than  on  the 
other,  where  he  used  the  smaller  quantity  of  bone-manure.— -B.  Almack. 

This  may  be  accounted  for  by  the  fact  that  bones  contain  only  one  or  two 
of  those  constituents  that  compose  the  food  of  plants,  and  that  a  much  less 
quantity  of  them  than  above  mentioned  would  give  to  the  land  a  sufficient 
quantity  of  those  constituents  for  the  turnip-crop.  We  may  as  well  expect 
to  support  all  animated  nature  on  one  substance,  as  to  expect  to  arrive  at 
perfection  either  in  the  quantity  or  quality  of  our  crops  by  manuring  them 
with  any  material  that  contains  only  one  or  two  of  those  ingredients  that 
constitute  the  food  of  the  vegetable  woild.— G.  Kimberley. 

VOL.  IV.  F 
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soil  and  the  seed  were  {ietvourable,  get  verj^  nearly^  if  dqI  quite,  M 
good  turnips  in  each  row  at  18  inches  asunder  as  at  any  greater 
distance^  supposing  the  quantity  of  manure  per  row  to  be  equal. 
I  have  seen  no  good  reason  for  changing  that  opinion ;  indeed, 
experience  has  confirmed  it.  I  was  once  induced  to  try  part  of  a 
field  with  rows  on  level  at  about  27  inches  apart,  using  the  same 
quantity  of  bone-manure  per  acre — that  is,  more  per  row  in  pro- 
portion to  the  greater  distance  they  were  apart — When  the  sheep 
had  eaten  all  the  turnips  in  the  field,  I  asked  the  shepherd  what 
he  thought  of  the  wider  rows,  he  replied,  "  he  did  not  like  them 
at  all,  he  had  his  nets  to  remove  too  often.'*  This  observation 
coincided  with  my  own  opinion  of  the  crop. 

As  a  proof  that,  on  some  soils  and  in  some  seasons,  white  turnips 
may  be  got  as  large  as  it  is  desirable  to  have  them  for  sheep,  with 
the  rows  only  18  inches  apart. — I  have  occasionally  seen  crops  sown 
at  that  distance  which  were  said  to  have  only  one  fault — they  were 

rather  too  large  for  sheep."  This  case,  however,  would  seldom 
occur.  Some  species  of  turnips  have  larger  tops  than  others,  and 
some  soils  will,  from  the  same  seed,  grow  larger  tops  than  others  : 
different  manures  also  have  each  their  peculiar  effect  in  this  respect. 
The  larger  the  top  of  the  turnip  is  likely  to  be,  from  the  nature 
of  the  soil,  the  greater  will  be  the  space  requisite  for  bringing  the 
bulb  to  perfection.  The  large  turnips  obtained  by  18-inch  rows, 
before  aUuded  to,  were  only  seen  on  some  particular  fields,  and 
always  on  soil  and  from  seed  peculiarly  adapted  to  producing 
small  tops  and  large  bulbs.  Thus  it  is  necessary  to  take  every 
peculiarity  of  soil,  manure,  and  species  of  turnips,  into  considera- 
tion before  we  can  properly  decide  at  what  distance  the  rows 
ought  to  be.  Of  course  we  must  bear  in  mind  the  particular 
purpose  for  which  the  crop  is  wanted ;  for,  where  turnips  are  in- 
tended to  be  drawn  off  for  cattle,  it  may  be  desirable  to  have 
them  larger  than  when  for  consumption  on  the  land  by  sheep. 
For  details  applicable,  in  consideration  of  this  subject,  I  beg  to 
refer  to  my  calculations  as  to  the  comparative  size  and  value  of 
turnips  of  different  diameters  when  speaking  of  the  hoeing. 

Some  think  that  turnips  drilled  on  level  cannot  be  horse-hoed 
at  all ;  and,  as  the  difficulty  certainly  increases  as  you  diminish 
the  distance  of  the  rows  from  each  other,  it  may  have  been  in  some 
instances  desirable  to  have  the  rows  of  white  turnips  more  than 
18  inches  apart.  But,  as  there  are  now  drills  said  to  be  adapted 
to  make  straight  rows  on  level,  with  only  common  skill  in  the 
drill-horse  leader,  that  difficulty  may  to  a  certain  extent  be  re* 
moved.  It  has  been  said,  also,  that,  where  the  rows  are  wider, 
the  sheep  do  not  soil  their  food  so  much ;  but  this  disadvantage 
of  18-inch  rows  might  be  overcome  by  drawing  every  other  row 
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for  cutting  into  troughs.  However,  it  must  be  admitted,  that  what 
may  be  good  policy  in  some  cases  would  not  do  in  others^  and 
that  this  will  be  considerably  affected  by  the  relative  demand 
for  labour,  as  well  as  by  the  abundance  or  otherwise  of  turnip- 
land. 

I  had  observed  that,  although  swedes  require  deeper  and  richer 
soil  than  white  turnips,  this  could  not  be  the  only  difference  they 
needed,  because  I  never  saw  good  swedes  grow  near  a  high  hedge, 
although,  by  the  sheep  lying  there,  &c.,  the  hedge-sides  are  ge« 
nerally  the  richest  part  of  the  field.  On  the  other  hand,  if  you 
sow  white  turnips  they  will  be  larger  as  you  approach  the  hedge — 
as  a  consequence  of  the  richer  soil — just  about  in  the  proportion 
that  the  swedes  become  smaller  notwithstanding  the  richer  land, 
because,  as  I  concluded,  they  require  more  air  than  white  turnips^ 
I  therefore  used  to  cb-ill  the  swedes  in  rows  about  27  inches 
apart,  whether  on  level  or  ridge.  For  the  reason  above  given 
I  used  to  sow  the  outsides  of  the  fields,  especially  where  the 
hedges  were  high,  with  white  turnips,  thereby  gaining  an  immense 
quantity  of  turnips,  which,  from  the  richness  of  the  soil,  could  all 
be  spared  for  drawing  off*  and  consuming  elsewhere,  from  land 
which,  if  sown  with  swedes,  would  scarcely  have  had  any  produce. 

I  observe  Mr.  Grey,  in  his  able  report  of  the  state  of  agricul- 
ture in  Northumberland,  says,  "  Swede  turnips,  with  dung,  are 
sown  upon  drills  of  the  width  of  27  inches  from  centre  to  centre, 
and  white  turnips  on  drills  from  28  to  30  inches,  with  bone- 
manure  ;  and,  for  spring  food,  a  width  of  26  inches  is  sufficient.'* 
From  this  there  appears  reason  to  suppose,  that  the  farmers  of 
Northumberland  think  white  turnips  require  more  room,  in  order 
to  attain  the  proper  size"*"  (I  will  not  say  the  heaviest  produce  per 
acre),  than  swedes  do. 

My  own  opinion  I  have  already  given.  I  fully  agree  with  Mr. 
Grey  in  the  following  passage : — "  A  large  weight  cannot  be  pro- 
duced but  from  large  bulbs.  A  moment's  consideration  will  show 
that  the  last  inch  in  the  diameter  of  a  large  turnip  will  of  itself 
be  equal  to  several  small  ones :  even  in  this^  however,  a  medium 
is  to  be  observed ;  for  very  large  turnips,  if  not  consumed  early, 
do  not  stand  long,  and  are  inferior  in  nutritious  quality."  I  would 
also  add,  this  deterioration  in  quality,  as  the  size  becomes  large,  is 
much  more  chservable  in  white  turnips  than  in  swedes.f 

*  Because,  in  Northumberland,  if  the  season  be  favourable,  the  white 
tumip  throws  out  so  much  top  that  the  extra  space  is  required  both  to 
admit  a  sufficient  supply  of  au*  and  to  give  room  for  the  growth  of  the 
bulb. — John  Grky. 

t  As  the  Society  wish  to  know  the  different  modes  of  cultivation  em- 
ployed by  practical  faraiers  in  considerable  districts,  I  here  beg  to  draw 
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V. —  The  Manner  of  performing  the  Hoeing. 

In  considering  how  turnips  ought  to  be  hoed,  it  is  necessary  to 
bear  in  mind  the  following  three  points: — 

1st.  At  what  distance  from  each  other  in  the  rows,  under  their 
circumst4inces  as  to  manure,  &c.,  turnips  in  rows  any  given  dis- 
tance asunder  would  attain  the  largest  size  per  turnip  ? 

2nd.  How  far  a  greater  number  of  turnips  in  the  rows  may 
make  up  for  their  being  of  smaller  size  ? 

Turnips,  considered  as  spheres  or  balls,  are  in  proportion  to 
each  other  as  the  cubes  of  their  diameters. 

That  this  point  may  be  more  generally  understood,  I  will  show 
in  figures  the  comparative  solid  contents  of  nine  turnips,  whose 
diameters  are,  4,  5,  6,  7,  8,  9,  10,  1 1,  and  12,  respectively : — 
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Where  the  diameter  is  doubled,  the  solid  contents  of  the  turnip 
are  increased  eightfold — 512,  the  cube  of  8,  being  equal  to  8 
times  64,  which  is  the  cube  of  4 ;  and  268,  the  contents  of  the 
turnip,  being  also  8  times  33 J.  Where  the  diameter  is  trebled, 
the  size  of  the  turnip  is  increased  27  fold, — 1728,  the  cube  of  12, 
being  equal  to  27  times  64,  which  is  the  cube  of  4.  Thus  a 
turnip  which  is  8  inches  across,  is  equal  in  bulk  to  eight  turnips 
which  are  only  4  inches  across,  and  a  turnip  12  inches  across  is 
equal  in  bulk  to  twenty-seven  turnips  which  are  4  inches  across. 

3rd.  At  what  size  turnips  afford  the  greatest  nutriment  to  the 
animals  which  consume  them  in  proportion  to  their  bulk  ? 

their  attention  to  G.  in  my  schedule.  This  ^ntleman  lives  between  Brigg 
and  Barton-on-Humber ;  he  is  acknowledged  to  be  one  of  the  best  farmers, 
if  not  the  best,  in  the  county  of  Lincoln,  and  his  name  may  readily  be 
known  to  any  one  travelling  that  way  who  will  inquire  for  him  by  my  de- 
scription. In  his  letter  to  me  of  February  21, 1842,  accompanying  that 
return,  he  says,  "  I  have  filled  up  your  schedule  according  to  the  cus- 
tomary mode  of  turnip  husbandry  practised  by  me  and  most  agriculturists 
in  this  neighbourhood.  I  dare  say  you  will  be  surprised  at  my  remark 
respecting  drilling  so  near  as  14  inches ;  but  1  am  of  opinion  that,  where 
the  same  quantity  of  manure  is  applied,  as  great  a  weight  per  acre  may  be 
produced,  and  they  will  be  much  better  food  for  sheep.  Still  the  distance 
IS  objectionable  on  account  of  not  being  able  to  use  the  horse-hoe."" 
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It  is  well  known^  that  white  turnips  degenerate  in  feeding  qua* 
lities  when  they  get  beyond  a  certain  size,  especially  if  not  con« 
somed  early;  therefore  our  attention  must  not  be  devoted  to 
size  only,  in  growing  them^  although  it  is  very  desirable  to  attain 
as  nmdi  bulk  per  acre  as  is  consistent  with  good  quality. 

Where  the  young  turnip  plants  are  very  thin  in  the  rows  they 
may  easily  and  readily  be  singled  by  the  hoe  alone ;  but,  where 
tomips  are  very  thick  in  the  rows^  it  is  desirable,  if  not  actually 
necessary,  that  singlers  should  be  employed.    A  man,  with  an 
active  boy  or  girl,  of  about  ten  years  of  age,  singling  after  him, 
will  do  in  this  case  quite  as  much  work  in  a  given  time  as  two 
men,  equal  as  hoers,  where  they  single  their  own  plants.    I  have 
often  heard  this  stated  by  good  turnip- hoers ;  and  in  proof  that 
they  believed  the  advantage  of  singlers  even  greater  than  I  have 
stated,  I  have  seen  men  take  it  in  turn  to  single  after  each  other 
early  in  the  morning,  before  their  children  arrived  in  the  field, 
although,  from  the  length  of  a  man's  back,  he  would  much  rather 
hoe  than  single.    A  child  that  will  attend  to  proper  directions, 
may  single  turnips  quite  as  well  as  a  person  fully  grown ;  and 
indeed  any  increase  of  size  tends  to  disqualify  for  the  work.  In 
all  rows  of  turnips,  some  of  the  plants  Jrom  the  first  take  a  de- 
cided lead  of  the  others,  and  the  difference  would  daily  increase. 
Therefore  the  hoer  must  not  be  too  particular  about  leaving  the 
plants  at  regular  distances ;  but  take  out  those  that  are  decidedly 
marked  as  dwarfs,  even  if  he  makes  a  space  of  two  or  three  inches 
beyond  what  would  otherwise  be  desirable,  and  for  the  same 
reason  he  must  in  some  cases  leave  the  plants  nearer  together, 
rather  than  go  to  the  usual  distance  to  leave  one  much  inferior. 
The  same  teasoning  will  apply  in  singling,  and  the  child  should 
have  directions  accordingly.    Where  the  hoeing  is  done  by  men, 
with  children  following  them  to  single  the  plants,  the  hoe  ought 
to  be  rather  shorter  than  when  each  sets  out  his  own.  There- 
fore, if  the  average  distance  required  is  10  inches,  a  hoe  of  about 
8|  inches  in  length  will  be  sufficient,  and  that  is  the  com- 
mon size  in  the  district  1  more  particularly  allude  to.  I  think 
that  where  this  average  distance  is  not  adopted,  a  greater  would  be 
more  desirable  than  a  less  space,  especially  for  swedes.    The  hoe 
requires  drawing  through  the  plants  just  below  the  surface  of  the 
soil,  with  a  firm  and  steady  hand ;  for  if  the  ''chopping"  system 
is  followed,  the  work  will  be  imperfectly  done ;  in  some  places 
the  soil  will  be  removed  too  deeply,  and  probably  the  manure 
along  with  it ;  and  in  others  the  plants  intended  to  be  removed 
will  be  imperfectly  cut,  or  taken  off  above  the  ground,  and  after  a 
£bw  days  they  will  so  far  recover  as  to  seriously  impede  the  growth 
of  those  intended  to  be  left  single.   The  singlers  should  take  hold 
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of  the  very  best  plant  left  by  the  hoer  with  one  hand^  and  with 
the  other  draw  out  all  the  plants  adjoining  it.  The  holding-  with 
one  hand  will  generally  secure  the  choice  plant  intended  to  be 
left  I  am  quite  convinced  it  is  much  the  best  plan  to  have  tur- 
nips as  well  hoed  as  possible  the  first  time  over.  They  are  never 
afterwards  so  good  to  set  out  singly  at  proper  distances.  If  the 
land  is  clean,  and  the  turnips  have  been  well  hoed  once,  it  is  of 
comparatively  little  importance  whether  they  are  "run  over" 
again,  except  that  the  breaking  of  the  soil  about  the  plants  makes 
them  grow  more  rapidly,  whilst  those  not  properly  singled,  the 
first  time  of  going  over,  soon  smother  each  other,  and  then  are 
in  a  worse  state  than  ever. 

I  have  heard,  from  very  good  authority,  of  turnips  having  cost 
a  guinea  per  acre  in  hoeing  three  or  four  times  over ;  and,  after 
all,  my  informant  and  I  thought  them  a  much  worse  crop,  through 
bad  hoeing  only,  than  they  would  have  been  if  well  hoed  only 
once  over,  which  they  might  have  been  for  7».  per  acre.  A  few 
years  ago  I  used  to  get  1 8-inch  rows  well  hoed  once  over  for  6^. 
per  acre ;  but  the  price  of  labour  in  the  district  of  which  I  am 
speaking  has  since  increased  at  least  one-sixth.*  The  cost  of 
hoeing  turnips  is  of  course  in  proportion  to  the  distance  the  rows 
are  apart;  and  the  manner  in  which  the  first  has  been  done 
will  regulate  the  cost  of  the  succeeding  hoeings.  Of  course 
the  land  must  be  made  perfectly  clear  from  weeds  at  this  stage, 
if  that  has  not  been  accomplished  before. 

General  Observations. 

Having  endeavoured  to  describe  the  drill  system  of  growing 
turnips,  as  now  practised  by  some  of  the  best  farmers  on  the  wolds 
of  the  East  Riding  of  Yorkshire,  I  will  point  out  some  of  the 
effects  of  this  system  as  increasing  the  produce  of  the  land  in  that 
district,  and  employing  its  industrious  population. 

Within  the  last  forty  years  the  wolds  of  Yorkshire  were  con- 


*  The  prices  named  here  for  hoeing  once  over  will  no  doubt  be  con- 
sidered very  high:  the  reasons  why  they  were  given  were, — 

Ist.  The  wages  of  agricultural  labourers  are  higher  in  that  district  than 
in  most  others. 

2nd.  The  turnip-seed  being  sown  very  thickly,  for  the  reasons  already 
stated,  the  turnips  were  proportionably  worse  to  hoe. 

3rd.  The  farms  being  large,  and  at  a  distance  from  any  village,  the  tur- 
nip-hoers  lost  nearly  two  hours  daily  in  walking  to  and  from  their  work. 

4th.  From  being  determined  to  have  the  work  performed  as  well  as  pos- 
sible (which  I  maintain  will  be  found  good  policy),  it  was  necessary  to  give 
liberal  prices  in  order  to  command  at  all  times  a  sufficient  number  of  good 
workmen  for  the  great  extent  of  turnips  sown. 
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sidered  as  quite  unfit  for  the  growth  of  wheat ;  but  now  they  grow 
fully  as  good  crops  of  wheat  per  acre  as  the  average  of  the  king- 
dom. As  a  sample  of  the  change  in  this  respect^  a  friend  of 
mine  sold  the  late  occupier  of  the  farm  B,  mentioned  in  the 
annexed  schedule^  wheat  for  the  use  of  his  family^  because  that 
farm  would  not  then  grow  wheat,  or  rather  because  it  did  not 
then  grow  sufficient^  for  the  use  of  his  family.  Both  the  parties  I 
allude  to  lived  to  see  that  farm  grow  wheat,  100  acres  together^ 
which  was  supposed  by  the  best  judges  to  have  5  quarters  per 
ttcre.  This  was  told  me  by  the  individual  who  sold  the  wheat, 
and  who  had  afterwards  seen  the  beautiful  crops  I  have  described; 
I  do  not  say  the  farm  grows,  on  an  average,  5  quarters  per  acre, 
but  the  crops  of  wheat  on  it  will  generally  be  found  decidedly 
above  the  average  of  England ;  and  all  this  resulted  from  high 
cultivation,  long  continued. 

There  are  several  farms  in  that  district  now  producing  excellent 
crops  of  corn,  &c.,  which  only  a  few  years  ago  were  rabbit-war- 
rens ;  and  others,  which,  during  the  same  period,  have  changed 
from  sheep-walks  (that  is,  land  on  which  a  few  sheep  would  barely 
exist  until  two  or  three  years  of  age,  and  then  fetch  a  trifling 
price)  to  good  corn-land,  in  addition  to  the  well-known  fact,  of 
their  now  keeping  about  as  many  sheep  as  before,  which  are  ge- 
nerally sold  fat  when  shearlings. 

It  might  be  unbecoming  in  me,  a  party  interested,  so  far  as  the 
credit  of  my  native  county  is  concerned,  to  put  forward  statements 
merely  as  my  own  opinion^  therefore  I  will  not  only  give  the 
opinions  of  others,  but  afford  my  readers  an  opportunity  of  judg- 
ing for  themselves  what  the  sheep  of  those  wolds  are  at  the  pre- 
sent time.  On  the  25th  September,  1839,*  at  Weigh  ton  fair,  I 
heard  a  very  intelligent  Scotch  gentleman,  who  farms  extensively 
in  the  East  Riding,  and  who  is  himself  well  known  to  possess  an 
excellent  breed  of  sheep,  say  that  he  thought  it  probable  that 
there  were  not  in  the  whole  world  200  sheep  of  the  same 
age  in  the  possession  of  any  other  person  so  good  as  the  200 

wether  shearlings  belonging  to  Mr.  ,  which  he  was  pointing 

out  The  observation  was  worthy  of  more  weight  as  coming 
from  one  who  certainly  seemed  to  have  no  reason  for  speaking 
more  hio^hly  of  what  he  saw  there  than  he  really  thought.  It  was 
not  addressed  to  the  owner  of  the  sheep,  nor  to  any  of  his  parti- 
cular friends,  but  in  the  open  market.  I  will  not  say  here  that 
I  thought  the  gentleman  might  be  right ;  but  I  will  venture  to 
say  that,  if  any  of  my  readers  see  the  sheep  shown  by  Mr. 
of  B          B  ,  and  Mr.  of  G  ,  at  Weighton  fair. 


♦  Market  Weighton  is  about  nine  miles  fix)m  Beverley,  on  the  road  to 
York. 
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they  will  probably  find  them  such  as  would  be  difficult  to  match 
by  400  of  the  same  age  in  the  possession  of  any  other  two  in- 
dividuals. I  know  that  the  averag^e  price  for  the  last  four  years 
at  which  one  of  these  parties  has  sold  his  200  wethers  yearly 
(they  then  being  about  17  months  old)  has  exceeded  65«.  per  head^ 
and  that  they  were  supposed  to  weigh  from  30  to  33  lbs.  per 
quarter  each.  I  am  aware  that  much  confidence  is  not  placed  in 
supposed  weights^  therefore  I  name  what  was  under  the  average 
price. 

Another  consequence  of  the  rapid  improvement  in  agriculture 
in  that  district  is>  the  comparatively  high  price  of  labour.  I 
think  I  am  justified  in  saying,  there  is  no  other  district  in  Britain 
where  the  wages  of  good  agricultural  labourers  are  so  high  as  in 
the  East  Riding  of  Yorkshire.  Many  men  are  now  emplo3'ed 
there  who  have  come  from  other  parts  of  the  kingdom ;  but  at 
first  they  have  to  take  lower  wages ;  simply  because  they  are 
scarcely  ever  worth  so  much  as  those  trained  there.  Large  farms 
are  common  in  the  East  Riding,  and  they  afford  the  occupier 
opportunity  of  selecting  men  for  each  particular  kind  of  work, 
according  to  their  peculiar  qualifications  for  it.  Thus  on  such 
farms  each  kind  of  work  may  generally  be  seen  executed  in  a 
superior  manner.  By  having  good  examples  generally  before 
them^  the  men  are  more  likely  to  acquire  a  desire  to  excel  in 
some  particular  part  of  their  work ;  and,  as  soon  as  their  master 
has  observed  a  decided  superiority,  he  will  take  care  to  afford  all 
the  opportunities  he  can  for  practising.  I  have  been  told  by 
persons  in  different  parts  of  the  country,  that  they  ridge  at  27  inches 
apart,  merely  because  they  can  then  use  the  horse-hoe.  To  such 
I  would  only  further  say,  I  have  seen  hundreds  of  acres  of  tur- 
nips drilled  on  level  (w  straight  and  at  as  regular  a  distance  as 
I  ever  saw  cabbage  rows  in  gardens  at  Fulham,  and  in  conse- 
quence of  that  straightness  as  well  horse-hoed  or  scuffled  as  pos- 
sible at  any  distance,  although  only  18  inches  asunder.*  There- 
fore they  must  not  suppose  that,  because  it  is  difficult,  and  they 
have  not  yet  succeeded,  none  can  accomplish  it.  Those  who  can 
lead  a  drill-horse  well  are  almost  sure  to  be  good  ploughmen,  if 
they  have  had  practice ;  but  it  by  no  means  follows  that  excellent 
ploughmen  could,  if  they  chose,  lead  a  drill-horse  straight.  The 
man  who  can  walk  straight  with  a  plough  to  support  him  some- 
times fails  completely  when  he  makes  the  attempt,  not  only  with- 
out such  assistance  but  with  the  drawback  of  having  to  lead  a 
horse  at  a  certain  distance  from  him. 


♦  I  know  several  cases  in  which  the  horse  walks  in  the  14-inch  rows 
without  leading,  and  without  doing  damage. — G.  Kimberley. 
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To  lead  a  drill-horse  straight  on  level  land^  with  a  common  drills 
requires  a  person  with  a  firm^  steady  step,  and  who,  of  course, 
can  walk  perfectly  straight.  He  must  also  keep  his  attention 
constantly  on  his  work,  and  his  horse  at  a  regular  distance  from 
him.  For  this  there  is  quite  as  great  a  difference  in  horses  as  in 
men.  I  have  known  instances  where  the  drill-horse  could  not  be 
relieved  at  his  work  by  another  without  spoiling  the  appearance 
of  the  drilling,  although  there  were  upwards  of  thirty  good  plough- 
horses  to  choose  from. 

In  gaining  the  experience  on  which  the  foregoing  observations 
are  founded,  my  maxims  were, — "  Obser\'c  thy  neighbour's  prac- 
tice and  the  effects  that  follow  it,  whether  he  has  the  reputation 
of  being  clever  or  not.  Above  all,  be  cautious  not  to  pin  thy 
faith  too  closely  to  those  who  have  the  reputation  of  best  knowing 
their  business.  Pay  the  utmost  attention  to  what  they  do  or  re- 
commend, that  thou  mayest  select  only  svch  of  their  modes  as 
are  suitable  to  thine  own  circumstances." 


11,  Great  George  ^Ireet,  Westminster. 


74  On  the  Drill  Husbandry  of  Turnips. 


SCHEDULE. 


Estimated 

Extent 

How  drilled. 

Distance  of 
Rows. 

Timerecom 

Sov 

County,  &c. 

of 

of 

Swedes. 

si 

n 

Occu- 
pation. 

Arable 
Land. 

Swedes. 

miiteTnmips. 

Swedes. 

Acres. 

[nche* 

Indies 

Y0BK8Hia«. 

Wolds. 

A. 

1450 

1300 

Level  gene- 
rally. 

Level. 

27 

22 

From  middle  to 
thd  end  of 
May. 

B. 

1150 

950 

On  ridges. 

Level. 

26 

22 
and 

26 

Last  week  in 
Mav. 

c. 

Level. 

Level. 

26 

26 

About  tlie20tb 
of  May. 

D. 

Level. 

Level. 

22 

22 

About  Ibe  14th 
ot  May. 

Strong  Iftnd 
or 

Clayey  loam- 

E. 

200 

On  ridges. 

On  ridges. 

18 

18 

Last  week  in 
May. 

Part  strong  land, 
and 
Part  "carr" 
or 

fen-land. 

F. 

500 

On  ridges. 

Does  not  grow 
white  turnips 
on  strong 
land. 

Level. 

26 

26 

First  week  in 
June. 

LlHOOLNSHIBE. 

Wolds. 

G. 

1500 

On  ridges. 

Level. 

24 

16 

From  May  25th 
to  June  1st. 

NOBFOLK. 

Light  ^gravelly 

H. 

1000 

On  ridges. 

On  ridges. 

27 

27 

In  May. 

SurroLK. 

I. 

Level,  if  li^ht 
land,  and  to 
befedofll 

Ridges,  if  to 
be  carted 
from  heavy 
land. 

End  of  May  or 
early  lu  Juo«  ; 
if  heavy  and 
cold  land,  ear- 
lier. If  light 
and  hot,  not  to 
early. 

J. 

Middle  of  Jane. 
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SCHEDULE. 


Bended 

ISf. 

Quantity  of  Seed 
per  acre. 

Kind  at  Manure. 

'  White  Tomips. 

Swedes. 

1 

mite 

Turnips 

Swedes. 

White 
Turuips. 

Last  vcek  in 

mMj  lO  UMsltt 

of  Jane. 

Lba. 

4  to  5 

LU. 
3  to  4 

Bones,  or 
farm-yard 
manure  and 
bones. 

Bones. 

These  two  parties  occupy  similar 
land,  each  uavinf  about  an  equal 
proportion  to  the  other  of  thin 
and  deep  soil.  They  sow  part  of 
the  latter  with  rape,  to  be  eaten  off 
by  sheep. 

Lert  week  in 
May  to  the  21at 

of  June. 

S 

3 

Farm-yard 
manure  and 
bones. 

Bones. 

PhUB  last  week 
in  May  to  IMh 
1      of  Jane. 

3 

8 

Farm-yard 
manure  and 
bones. 

Bones. 

!  Lett  week  in 
\  May.  and  flnt 
1  week  in  Jane. 

S 

1 
1 

2 

Farm-yard 
manure  and 
bones. 

Bones. 

Second  week  in  '   4  to  « 
June.  [ 

1 

4  to  6 

Farm-yard 
manure. 

Farm-yard 
manure. 

&(ore  stock  is  kept  on  this  farm  in 
proportion  to  its  extent  than  on 
any  other  I  know. 

Secood  or  third 
week  in  Jane. 

Sorfi 

SorSI 

Farm-yard 
manure  with 
bones  and 
ashes. 

Bones  and 
ashes. 

Hiis  gentleman  says  he  moistens  the 

turuip-seed  bv  rubbins  it  through 

drying  it  in  the  sun.  or  at  a  distance 
from  Uie  fire,  which  promotes  early 
vegetation,  and  since  adopting  thu 
plan  never  suffered  from  the  fly. 
After  hoeing  and  loufiUng  two  m 
three  times  over,  banks  the  turnips 
in  the  "  carrs." 

From  the  let  to 
thetUt  of  Jane. 

8 

8* 

Farm-yard 
manure, 
bones,  and 
ashes. 

Farm-yard 
manure, 
bones,  and 
ashes. 

Formerly  drilled  white  turnips  14 
inches  apart,  with  same  quantities 
of  manure,  and  got  quite  as  good 
crops,  hut  prefers  16  inches^  as 
being  better  to  scuffle  and  dean. 

Third  week  in 
Jane. 

4  to  ft 

4 

Farm-yard 
manure. 

Farm-yard 
manure. 

Eariy  in  Jnly ; 
if    heaTy  and 
cold  land,  earlier. 
IfUcktaodhot, 
no*  »  early. 

8 

3 

Middle  of  Jnly. 

8 

8 

Farm-yard 
manure. 

Farm-yard 
manure. 

Mixes  sulphur  with  turnip-seed  (about 
1  lb.  to  a  peck  of  seed)  '*  to  pre- 
vent jacks  or  flies."  His  land  is 
generally  low,  near  the  River  Stour, 
and  on  graveL    If  sown  earlier 
than  the  times  stated,  the  turnips 
beoome  mildewed. 
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VI. — On  Horse-hoeing  Flat-drilled  Turnips. 
By  Ph.  Pusey,  M.P. 

Having  lately  ventured  to  express  an  opinion,  founded  on  the 
experience  of  South-country  farmers .  that  the  system  of  growing 
turnips  upon  raised  ridges,  however  well  adapted  to  Scotland  and 
to  the  North  of  England,  could  not  be  universally  used  in  the 
South,  I  am  glad  to  find  that  view  strengthened  by  the  paper  of 
Mr.  Almack,  which  enters  indeed  so  fully  into  the  whole  subject, 
that  I  should  not  now  have  added  one  word,  but  from  the  desire 
of  calling  attention  to  an  implement  which  removes  one  great 
disadvantage  of  flat -drilling,  I  mean  the  want  of  a  horse- hoe,  and 
may,  I  hope,  enable  us  to  remove  the  chief  blot  from  South- 
country  farming,  our  broad-cast  fields  of  straggling  turnips. 

Mr.  Almack  intimates  that,  since  the  dry  summer  of  1826,  the 
ridging  of  turnips  has  diminished  in  Yorkshire,  at  least  upon 
shallow  soils.  I  should  rather  have  anticipated  that  the  climate 
of  Yorkshire  would  have  produced  a  conformity  of  practice  with 
Scotland ;  but  it  must  be  remembered  that,  besides  the  difference 
of  heat  and  cold  arising  from  situation  towards  the  north  or  the 
south,  there  is  a  very  great  difference  in  the  quantity  of  rain 
which  falls  on  the  eastern  or  western  coast  of  this  island.  In 
Cumberland,  I  believe,  the  average  quantity  of  water  falling  in 
rain  doubles  the  general  average  of  England.  Lancashire  again  is 
a  rainy  county,  and  hence,  though  it  is  in  the  same  latitude  with 
Yorkshire,  the  ridge -system  I  believe  answers  there.  It  is  not, 
however,  the  mere  quantity  of  rain  that  may  assist  the  growth  of 
the  turnip  on  our  western  coast.  Even  though  the  amount  of 
water  which  falls  in  the  year  be  the  same,  it  rains  there,  1  believe, 
oftener ;  and  the  same  quantity  of  water  being  thus  distributed 
more  equally,  preserves  the  ground  from  being  thoroughly  parched. 
There  is  also,  I  believe,  more  invisible  vapour  dissolved  in  the  air 
towards  the  west  coast ;  and  besides  these  differences,  the  sky, 
even  on  fine  days,  is  more  covered  with  a  general  canopy  of  light 
cloud,  which  alone  would  preserve  the  turnip  from  the  mildew 
produced  even  by  one  day  of  glaring  sunshine,  when  its  root  is  at 
all  dry.  But  at  all  events  there  is  now  no  doubt  that  in  many 
parts  of  England  the  turnips,  if  drilled  at  all,  should  be  drilled 
flat ;  at  present  they  are  sown  broadcast  in  many  of  the  southern 
counties,  and  of  course  cannot  be  horse-hoed :  now  the  expense  of 
hand-hoeing  turnips  is  a  heavy  item ;  it  cannot  be  done  less  than 
twice,  which  at  5^.  for  each  hoeing,  comes  to  10«.  the  acre ;  some- 
times it  must  be  done  three  times,  which  may  cost  148.  the  acre : 
and  besides  the  expense  of  hand-hoeing  turnips  there  is  often  a 
difficulty  in  procuring  workmen  at  the  right  time,  particularly  if 
the  harvest  be  early.    Last  J uly  I  remember  seeing  twenty  men 
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hoeing  in  a  turnip-field,  while  the  hue  of  the  neighbouring  wheat 
invited  the  reaper.    In  the  following  week  the  sickle  and  scythe 
were  busy  in  the  com,  but  I  saw  turnips  spoiled  because  the  time 
of  thinning  them  had  gone  by.  It  was  clear,  therefore,  that  turnips 
sown  flat  ought,  if  possible,  to  be  horse-hoed :  and  soon  after,  in 
visiting  some  farms  of  Lord  Yarborough's,  near  the  Humber,  I 
found  the  turnips  flat-drilled,  and  a  horse-hoe  commonly  used  on 
them.   I  found  too  the  expected  saving.    The  horse-hoe  is  of  the 
same  width  with  the  drill,  so  that  all  the  rows  passed  through  by 
it  have  been  sown  at  once,  and  are  therefore  true  to  each  other :  it 
cleans  about  six  rows  at  a  time,  stirring  the  ground  close  up  to  each 
row.   One  horse,  I  found,  is  able  to  scuffle  10  acres  in  a  day.  Soon 
afterwards  a  man  and  child  hand-hoe  the  rows,  setting  out  the 
plants  to  the  right  distance,  for  about  5$,  an  acre.    Generally  no 
more  hand-hoeing  is  required,  repeated  horse-hoeing  is  sufficient. 
Here  then  is  a  saving  of  As.  or  5s.  per  acre ;  and  saving  is  the 
most  certain  profit.    The  turnips  are  better  too  for  the  more  fre- 
quent stirring  they  receive  from  the  horse-hoe,    I  will  not  describe 
the  implement  used  in  Lincolnshire,  because  a  more  perfect 
one  has  been  invented  by  Messrs.  Garrett,  which  has  received  the 
Society's  prizes,  both  at  Liverpool  and  at  Bristol.    As  any  mere 
trials,  however,  are  less  satisfactory  than  actual  work  on  a  farm,  I 
have  obtained  an  account  of  its  working  from  practical  authority, 
and  the  following  statement  of  its  performance  will,  I  trust,  be 
satisfactory.  Several  farmers,  I  know,  regard  this  horse-hoe  as  one 
of  the  best  implements  lately  invented.    On  an  arable  farm  of 
400  acres,  the  price,  which  varies  from  19/.  to  13/.  10*.,  might  be 
saved  by  its  use,  I  should  think,  in  the  first  season : — 

To  Mr,  R.  Garrett,  Leiston  fForks,  Suffolk. 

Dear  Sir, — Knowing  that  there  must  be  considerable  diflSculty  in  a  ma- 
nufacturer's introducing  a  new  agricultural  implement,  however  good, 
into  general  use  without  testimonials  from  those  who  have  tried  them, 
I  am  desirous  of  stating  to  you  my  opinion  of  your  patent  horse-hoe,  at 
far  as  my  experience  will  allow  me.  I  first  used  it  in  hoeing  beans, 
drilled  at  intervals  of  12  inches  on  10  furrows,  or  1  feet  6  inches 
stetches.  The  land  at  the  time  was  so  dry  and  hard,  I  was  afraid  the 
hoes  would  break,  or  not  cut  through  the  crust.  However,  I  can  sav 
the  work  was  well  done;  and  that,  without  the  horse-shoe,  the  hand- 
hoes  could  not  have  been  used  so  soon,  which  followed  to  cut  the  weeds 
in  the  rows.  I  found  no  injury  done  by  the  hoe  cutting  the  plant?,  as 
some  persons  might  apprehend ;  but  much  of  the  correctness  of  the 
work  of  the  horse-hoc  must  of  course  depend  on  the  drilling  being  well 
executed.  I  think  it  advantageous  to  the  hoeing  that  a  drill,  covering 
the  whole  stetch  should  be  used,  as  the  hoc  covering  the  same  quantity 
of  land  is  more  likely  to  fit  the  work. 

1  had  considerable  experience  of  the  efficiency  of  the  horse-hoc  in 
cleansing  turnips,  and  I  can  say  that  the  work  was  done  to  the  admmition 
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of  Beveral  of  my  agricultural  friends  who  saw  it  at  work.  The  dispatch 
with  which  the  work  is  done  is  very  important  to  the  farmer,  and  greatly 
in  favour  of  the  hoe,  as  advantage  can  he  taken  of  dry  and  suitahle  wea- 
ther to  run  over  the  whole  crop  in  as  many  days  with  this  implement 
as  weeks  would  he  occupied  with  hand-hoes  only.  Of  course  workmen 
follow  the  horse-hoe  to  single  the  plants  and  cut  the  weeds  in  the  rows, 
but  their  work  is  much  better,  and  more  quickly  executed,  from  the 
horse-hoe  having  preceded  them,  and  the  land  is  brought  into  a  much 
better  state  of  tilth.  My  turnip  crop  was  much  cleaner  last  season  than 
usual,  and  cost  less  per  acre,  too ;  and  I  cannot  but  attribute  the  cleanli* 
ness  of  the  crop,  and  saving  of  expense,  to  the  use  of  your  horse-hoe. 

As  to  hoeing  wheat  with  it,  I  cannot  make  any  report  to  you,  as  my 
wheat  crop  is  still  on  12  furrows'  work.*  I  can  hardly  doubt  it  will 
answer,  as  the  depth  and  width  of  cutting  are  so  easily  regulated,  and 
provided  the  drilling  is  properly  executed. 

Now  that  you  have  added  side-hoes  to  my  implement,  I  shall  be  able 
to  cut  and  clean  the  furrows  at  the  same  time  with  the  stetches,  which 
I  had  previously  to  do  with  a  separate  furrow-hoe. 

I  ought  to  mention  that  my  farm  is  rather  a  severe  trial  for  the  horse- 
hoe,  as  I  had  both  heavy  and  light  and  stony  land,  as  well  as  steep 
hangs  or  hills. 

Yours,  very  obediently, 

Thomas  Lombe  Taylor. 

Starston  Place^  near  Harleston, 
February  25,  1843. 


Account  of  a  New  Horse-Hoe^  by  R.  Garrett  and  Son,  Leision  Works, 
Saxmundham,  Suffolk, 

This  implement  is  so  complete  in  itself  as  to  be  fully  suited  to  all 
methods  of  drill  cultivation,  whether  broad,  stetch,  or  ridge  ploughing  ; 
and  is  adapted  to  hoeing  com  of  all  sorts,  as  well  as  roots.  The  peculiar 
advantages  of  this  implement  are  as  follows  :  — 

It  may  be  increased  or  diminished  in  size  to  suit  all  lands  or  methods 
of  planting,  the  axletree  being  moveable  at  both  ends,  either  wheels 
may  be  expanded  or  contracted,  so  as  always  to  be  kept  between  the 
rows  of  plants. 

The  shafts  are  readily  altered,  and  put  to  any  part  of  the  frame,  so 
that  the  horses  may  either  walk  in  the  furrow,  or  in  any  direction  to 
avoid  injury  to  the  crop. 

Each  hoe  works  on  a  lever  independent  of  the  others,  so  that  no  part 
of  the  surface  to  be  cut,  however  uneven,  can  escape :  and,  in  order  te 
accommodate  this  implement  for  the  consolidated  earth  of  the  wheat 
crop,  and  also  the  more  loosened  top  of  spring  corn,  roots,  &c.,  the 
hoes  are  pressed  in  by  different  weights  being  hung  upon  the  ends  of 
each  lever,  and  adjusted  by  keys  or  chains  to  prevent  them  going  beyond 
the  proper  depth.  What  has  hitherto  been  an  insuperable  objection 
to  the  general  use  of  the  horse- hoe  is  overruled  in  this  by  the  novel  and 

*  Many  fanners  have  used  this  horse-hoe  for  wheat  with  success. 
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easy  method  of  steering,  so  that  the  hoes  may  he  guided  to  the  greatest 
nicety,  if  common  caution  he  used,  doing  every  execution  among  the 
weeds  without  injury  to  the  crop. 

This  implement  is  so  constructed  that  the  hoes  may  he  set  to  any 
width  from  1  inches  to  any  wider  space :  for  the  purpose  of  hoeing  all 
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kinds  of  corn  the  inverted  hoes  only  are  preferred ;  but  for  the  root- 
crops,  where  the  rows  of  plants  are  wider  (say  16  inches  or  more),  an 
extra  hoe,  of  a  semicircular  form,  is  placed  on  a  separate  lever,  working 
between  and  in  advance  of  the  two  inverted  hoes,  for  the  more  c^ectually 
cutting  all  the  land,  however  uneven  the  surface,  by  the  three  separate 
hoes  working  independently  of  each  other  between  the  rows. 

The  hoes  are  of  peculiar  improved  manufacture,  the  blades  being  of 
steel,  and  made  separate,  and  attached  to  a  socket  handle  in  a  simple 
and  easy,  yet  effectual,  manner,  so  that  any  husbandman  may  replace 
them;  and  being  manufactured  by  the  patentees  at  an  exceedingly  low 
price,  no  difficulty  can  arise  in  replacing  those  parts  subject  to  wear. 

In  order  to  set  the  hoes  in  a  proper  cutting  position,  for  either  flat  or 
stetch  ploughing,  and  so  as  thoroughly  to  cut  either  hard  or  soft  ground, 
the  levers  are  put  into  a  more  or  less  oblique  position,  causing  the  cutting 
edges  of  the  hoes  to  be  more  or  less  inclining  downwards,  by  raising  or 
lowering  the  jointed  irons  to  which  the  forward  ends  of  the  levers  are 
suspended  and  swing,  which  is  done  by  merely  moving  the  pin,  which 
rests  upon  the  frame,  into  different  holes. 


VII. — On  the  Advantages  of  Floughing-xip  Down-Land. 
By  Thomas  Walkden. 

To  Philip  Pusey,  Esq,,  3I.P. 

Sir, — In  reply  to  your  inquiry  whether  the  bringing  into  culti- 
vation the  down  pasture  of  the  south-west  of  England  would  not 
be  a  great  means  of  improving  the  established  comfort  of  the 
labourer  by  increasing  the  means  of  employment,  I  am  desirous 
of  bearing  testimony  to  the  practicability  of  carrying  this  much- 
needed  measure  into  execution. 

I  have  witnessed  large  tracts  of  forest,  heath,  and  wold  land,  in 
different  counties,  brought  into  a  very  high  state  of  cultivation 
under  much  greater  disadvantages  than  the  present  state  of  the 
downs  :  but  the  mode  adopted  has  been  decidedly  opposite — the 
occupiers  enriching  it  with  green  crops  and  manures,  instead  of 
exhausting  it  with  successive  corn-crops,  as  has  in^^ariably  been 
pursued  in  breaking  up  down-pasture. 

The  farm  I  now  occupy,  on  the  lightest  part  of  Salisbury 
Plain,  was  taken  in  1832,  on  a  ten  years'  lease,  at  24s.  per  acre, 
rent  and  tithe.  The  first  crop  was  wheat,  which,  I  believe,  ex- 
ceeded 4  quarters  per  acre.  The  next  oats,  which  I  ascertained 
to  be  nearly  8  quarters  per  acre.  Then  turnips,  without  manure, 
except  I  quarter  per  acre  of  bone-dust  for  the  swedes.  The  oc- 
cupier then  left  it,  declaring  that  the  land  was  exhausted,  and 
would  ruin  any  one  to  work  out  the  lease.  I  ventured  to  under- 
take the  farm  for  the  remaining  term ;  and  for  the  first  three 
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jears  I  certainly  had  the  worst  crops  imaginable  :  wheat  and 
barley,  little  more  than  the  seed  again ;  oats,  about  4  quarters  per 
acre,  under  30  lbs.  per  bushel ;  grass  seeds  would  not  grow,  the 
land  was  so  light — indeed,  such  clouds  of  dust  frequently  blew 
from  the  lafid,  that  sheep  could  not  pasture  near  it.  The  im- 
proving state  of  the  farm,  from  the  turnip  system  and  artificial 
grasses,  fed  green,  is  now  apparent :  7  quarters  per  acre  of  oats 
are  easily  attained,  and  of  good  quality.  The  present  rent  and 
tithe  (though  too  high  for  the  times)  is  18^.  per  acre — at  least 
four  times  its  original  value. 

I  beg  to  give  you  another  instance  of  down-land,  of  a  stronger 
and  better  description,  being  brought  into  the  Northern  system 
of  cultivation  by  Mr.  Brough,  of  Shaw  Farm,  near  Marlborough. 
He  has  boned  his  land  to  a  very  considerable  extent ;  and  his 
turnips,  thus  managed,  have  invariably  been  a  great  crop.  It  is 
his  opinion,  that  were  the  system  of  two  corn- crops  in  succession, 
and  of  mowing  the  seeds  for  hay  instead  of  pasturing  with  sheep, 
done  away  with,  the  land  would  become  more  certain  for  turnips, 
particularly  swedes,  than  in  the  north.  He  has  also  grown  lin- 
seed with  success ;  for  which  he  considers  the  lightest  of  the  Downs 
particularly  adapted.  He  thus  obtains  a  substitute  for  oil-cake, 
the  carriage  on  which  from  London  renders  it  very  dear.  Linseed 
is  sown,  instead  of  barley  or  oats,  in  the  Spring.  He  has  brought 
into  cultivation  the  whole  of  his  down-pasture,  and  is  enabled,  by 
artificial  grasses,  to  keep  more  sheep  in  summer,  and  much  better 
than  in  its  original  state.  But  his  greatest  advantage  is  in  the 
winter :  a  good  turnip  system,  in  lieu  of  hay,  enabling  him  to  pro- 
vide food  for  many  more  sheep  at  a  far  less  cost,  as  well  as  keep- 
ing them  in  a  much  higher  state  of  condition.*  In  short,  the 
farm  ynW  bear  comparison  with  the  rich  land  of  the  neighbour- 
hood, considered  of  twice  the  value. 

I  am  fully  aware  that  there  are  many  obstacles  to  be  sur- 
mounted before  the  inestimable  plan  of  cultivating  the  downs  can 
become  general.  The  farmer  who  has  had  a  sufficient  tract  of 
pasture-land  to  manure  other  land,  not  only  without  cost,  but  at  a 
considerable  profit,  will  not  consider  his  position  benefited  by 
losing  the  sheep- dung  from  the  down ;  and  that,  as  a  substitute, 
he  must  expend  many  hundreds  per  annum  in  artificial  manures, 

*  Tlie  reason  why  those  \rho  have  been  accustomed  to  feed  their  sheep 
chiefly  on  hay  consider  that  food  indispensable  is,  that  on  turnips  alone 
»becp  cannot  fast  nor  travel,  but  must  have  a  constant  supply  day  and 
night :  a  shepherd  accustomed  to  dry  food  would  of  course  be  ignorant  of  the 
management  of  sheep  fed  on  turnips  only ;  without  plenty,  at  all  times,  they 
would  do  much  worse  than  on  hay,  and  in  all  probability  the  loss  would  be 
great ;  but  if  the  art  of  keeping  sheep  well  on  turnips  without  dry  foo<l  cannot 
be  acquired,  let  corn  in  the  straw  be  cut  into  choff,  and  not  sacrifice  the  best 
grass  of  the  farm.— Th.  W  alkdkn. 
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and  oil-cake  or  corn,  for  cattle  to  convert  the  straw  into  rich  ma- 
nure— the  land-agent  will  be  backward  in  recommending  the  land- 
lord to  adopt  any  changes  which  will  cause  him  more  trouble* — 
the  landlord  will  fear  the  outlay  of  money  for  farm-building8>  lest, 
after  all,  the  land  should  be  exhausted  as  it  has  hitherto  invariably 
been :  but  I  have  not  yet  seen  that  any  of  these  three  classes  have 
any  advantage  over  similar  classes  in  more  improved  districts ; 
and  the  poverty  of  the  labourer,  arising  from  a  bad  system  of 
farming,  is  lamentable  to  contemplate :  they  only  who  have  been 
masters  of  well-paid  labourers,  as  well  as  of  men  who  only  receive 
the  miserable  pittance  of  7s.  or  8t.  per  week,t  can  fully  appreciate 
the  advantages  to  be  derived  by  making  work  as  plentiful  here  as 
in  other  parts  of  the  kingdom.  The  injur iousness  of  a  system 
that  creates  so  little  labour  is  most  apparent  by  a  comparison  of 
the  different  states  of  the  labourer  in  the  north  and  the  south  of 
England.    In  every  respect  the  southern  labourer  has  the  dis- 


*  No  land-asent  would,  I  hope,  be  influenced  by  the  motive  here  stated  ; 
but  his  practical  intelligence  and  his  duty  to  his  employer  may  well  render 
him  cautious  in  advising  the  breaka|[e-up  of  old  sward,  for  the  speculative 
advantage  to  the  landlord  of  obtainmg  an  increase  of  rent  by  an  outlay  of 
capital  which  may  never  be  repaid. 

I  have  been  for  many  years  well  acquainted  with  the  downs  of  Surrey, 
which,  previous  to  the  late  war,  were  almost  wholly  under  turf;  but,  during 
the  prevalence  of  high  prices  for  farm  produce,  a  great  portion  of  the  land 
was  broken  u{>,  and  afterwards  laid  down  again  to  pasture  when  the  prices 
fell.  I  have  ridden  over  various  parts  of  the  downs  very  recently,  and  in 
many  instances  where  the  soil  has  been  full  twenty  years  thus  relaid  to 
grass,  I  can  affirm  that  the  sward  is  not  now  of  half  the  value  that  it  was 
originally. 

Lord  Portman's  plan  (as  stated  in  this  Journal)  speaks  nothing  to  the 
purpose  of  breaking  up  down-pasture ;  for  it  was  tried  upon  land  not  worth 
*2s,  Gd,  an  acre,  and  although  that  land  will  now  doubtless  bear  a  fair  rent, 
yet  it,  in  fifteen  years,  has  left  no  profit  worth  speaking  of,  and  if  the 
charge  of  a  bailiflf  were  put  down,  it  would  have  left  a  loss.  It  may,  indeed, 
be  questioned  whether  it  h  even  now  so  valuable  as  if  it  were  in  old  down 
pasture  ?  But  too  much  praise  cannot  be  bestowed  on  the  beneficent  motive 
by  which  his  Lordship  was  actuated,  and  the  liberal  manner  in  which  he 
carried  it  into  effect. — French  Burrb. 

I  think  we  must  be  cautious  in  breaking  up  very  thin  down-land,  be- 
cause, if  it  should  not  answer,  and  particularly  if  the  land  be  overcropped, 
there  will  be  difficulty  in  recovering  the  turf.  But  where  down-land  can  be 
safely  broken  up,  and  is  likely  to  be  well-treated  afterwards  even  without 
any  extraordinary  outlay  for  manure,  I  think  landlords  would  do  well  to 
encourage  this  improvement,  chiefly  with  a  view  to  increased  employment  for 
the  agricultural  labourer. — Ph.  Pusey. 

t  From  this  fact,  the  Northern  farmer  erroneously  supposes  that  he  is  in 
every  respect  superior,  as  an  agriculturist,  to  the  Southern,  whereas  in  no 
part  of  England  is  good  strong  land  better  farmed  than  in  Wiltshire,  par- 
ticularly for  wheat ;  and  all  farming  operations  (except  the  slow  and  ex- 
pensive  manner  in  which  horse  labour  is  performed)  are  conducted  in  a 
very  superior  manner. — Th.  Walkden. 
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advantage  :  most  of  his  necessary  wants  are  dearer,  land  is  gene- 
rally let  to  him  at  a  higher  rate  than  to  the  farmer^  his  house 
often  comfortless  and  confined,  even  to  indecency,  his  wages 
barely  sufficient  to  provide  his  family  with  food. 

The  poor  labourers  by  whom  I  am  now  surrounded  on  Salis- 
bury Plain  consume  very  much  more  flour  than  my  late  labourers 
at  Sazby^  near  Barton-on-H  umber,  Lincolnshire,  because  the 
latter  were  able  to  purchase  a  larger  quantity  of  animal  food. 
1  pound  of  meat  and  2  pounds  of  potatoes  constitute  a  desirable 
substitute  for  3  pounds  of  bread,  and  ought  to  be  the  daily  por- 
tion, in  addition  to  flour,  of  every  hard-working  man. 

The  alternate  system  makes  these  comforts  attainable.  The 
successive  corn-growing  plan  on  poor  soils,  as  practised  in  so  great 
a  portion  of  the  kingdom^  invariably  reduces  the  rate  of  wages 
below  what  it  ought  to  be^  when  compared  with  the  price  of  food. 

There  need  surely  be  no  reason  why  the  labourer  in  the  south 
may  not  be  as  comfortable  as  his  fellow-labourer  in  the  north. 
The  fact  that  he  is  not  so  is  beyond  controversy ;  and  the  very 
opposite  systems  of  the  two  divisions  of  the  kingdom  will  account 
for  the  difierence,  so  striking,  in  their  condition.  The  generally 
adopted  system  of  farming  light  soils  in  the  best-cultivated  dis- 
tricts is  the  following : — turnips  or  rape ;  barley  or  oats ;  grass- 
seeds  fed  green  two  years :  afterwards  wheat.  Some  years  ago, 
many  were  of  opinion  that  the  four-course  shift  was  preferable  to 
the  five ;  but  time  has  fully  proved  the  many  disadvantages  of  the 
former  system. 

Many  are  the  sorts  of  grass  that  may  be  sown  with  advantage: 
white  clover  stands  highest  in  estimation,  but  care  must  be  taken 
that  the  land  is  not  exhausted  by  any  one  sort  of  seed.  Two- 
fifths  of  the  farm  fed  green  will  keep  sufficient  stock  to  ensure  a 
good  crop  of  wheat.  A  well- managed  turnip  crop  will  secure  a 
\dgh  state  of  cultivation  during  the  course  of  five  years.  The 
land  will  keep  improving ;  and  from  the  whole  a  reasonable  pro- 
fit may  be  expected. 

It  is  the  want  of  sufficient  moisture,  in  many  parts  of  the  king- 
dom, that  causes  the  crop  of  turnips  to  be  more  uncertain  than  in 
those  districts  where  the  atmosphere  is  more  humid,  a  disadvan- 
tage which  the  decayed  turf  of  the  seeds  tends  greatly  to  remove. 
Experience,  in  different  counties,  has  convinced  me  (and  the  wise 
measures  of  the  Royal  Agricultural  Society  to  concentrate  know- 
ledge will  doubtless  confirm  the  fact)  that  as  any  light  dry  district 
is  farmed  on  the  alternate  system,  or  on  that  of  successive  corn- 
crops,  the  country  is  prosperous  or  the  reverse,  wages  high  or  low : 
thb,  I  think,  is  indisputable.  In  those  counties  where  corn  is 
grown  after  corn  on  light  poor  soils,  the  common  price  for  mowing, 
getting  together,  and  raking  an  acre  of  barley  or  oats,  is  only 
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2s.  6d. ;  nor  is  any  part  of  the  harvest  wages  so  profitable  for  tlie 
labourer  as  this,  owing  to  the  general  lightness  of  the  crop.  The 
turnip- crop  not  only  creates  a  great  deal  more  labour,  but  it 
affords  so  much  employment  in  winter.  In  no  part  of  the  country 
are  labourers  worse  paid  than  in  the  south-west  of  England ;  and 
nowhere  are  they  better  paid  and  more  comfortable  than  in  York- 
shire, Lincolnshire,  Nottingham,  and,  I  believe,  some  parts  of 
Norfolk.  My  knowledge  of  the  mode  of  cultivation  in  these 
counties,  from  having  farmed  twenty-six  years  on  the  north 
M  olds  of  Lincolnshire^  and  frequently  visiting  my  friends  and  re- 
lations, who  were  agriculturists  in  Yorkshire  and  Nottingham- 
shire, and  my  present  acquaintance  wilh  the  south-west  of 
England,  by  farming  400  acres  of  the  lightest  part  of  Salisbury 
Plain,  convinces  me  that  the  lamentable  state  of  the  labourers  in 
the  latter  district  is  owing  to  the  inferiority  of  the  system  of  farm- 
ing light  land,  particularly  by  exhausting  it  when  first  brought 
into  cultivation.  As  there  are  extensive  tracts  of  land  yet  untilled 
which  might  be  made  useful  turnip -land,  and  ought  not  therefore 
to  remain  in  their  present  unproductive  state,  it  may  be  important 
to  draw  the  attention  of  the  Society  to  the  extraordinary  difference 
of  system  that  has  long  been,  and  now  is  followed  in  first  bringing 
poor  soils  into  cultivation  in  the  south,  and  that  which  has  been 
practised  with  such  beneficial  effects  in  other  counties.  In  a 
considerable  part  of  the  south-west  of  England,  however  poor 
and  light  the  soil,  it  is  first  sown  with  wheat — by  this  means  made 
lighter  when  it  should  be  made  firmer :  it  is  next  sown  with  barley 
or  oats ;  thus  made  poorer  instead  of  richer :  it  is  then  sown  with 
swedes,  and  if  any  manure  is  applied,  this  consists  only  of  a  few 
ashes,  or  at  most  one  quarter  of  bone-dust  per  acre.  What  would 
our  predecessors  have  thought  of  this  pitiful  dressing  who,  forty 
years  ago,  never  put  on  less  than  60  bushels  per  acre?  In  feeding 
off  the  swedes,  the  sheep  are  frequently  taken  away  at  night  to 
manure  some  more  valued  land.  After  swedes^  barley  or  oats  are 
sown,  as  it  maybe  supposed  the  land  is,  by  this  time,  too  poor  and 
light  for  any  artificial  grasses,  with  the  single  exception  of  rye- 
grass, which  moreover  is  not  fed  off  green  by  sheep,  but  cut  for 
seed.  Other  rounds  of  miserable  crops  follow,  substituting  rye 
for  wheat,  oats  for  barley,  but  nothing  is  done  to  improve  the  land : 
almost  everything  indeed  that  the  land  produces  is  taken  away 
to  enrich  better  ground,  until  it  is  no  longer  capable  of  remu- 
nerating the  farmer  for  the*  expense  of  cultivation,  when  it  is  left 
in  a  worse  state  than  when  it  was  first  broken  up.  What  a  con- 
trast to  this  ruinous  system  was  the  plan  pursued  in  first  bringing 
into  cultivation  the  once  poor  sandy  forests,  the  barren  heaths, 
the  rabbit-warrens,  and  the  almost  valueless  wolds  of  other 
counties ! 
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They  were  first  sown  with  rape  or  turnips,  fed  off  on  the  land ; 
next  oats,  then  turnips  again,  manured  with  well-made  farm-yard 
dung,  boned^  chalked,  or  clayed  until  the  barren  wilderness  soon 
becamie^  and  still  continues,  the  fruitful  field ;  affording  remunera- 
tion to  the  occupier,  comfort  to  the  labourer,  and  pouring  out  a 
blessing  upon  the  country.  It  is  too  generally  taken  for  granted 
that  land  in  an  impoverished  or  uncultivated  state  is  inferior  to  that 
which  has  been  well  attended  to,  when  the  only  real  difference  con- 
sists, not  in  the  quality  of  the  soil,  but  in  the  mode  of  treatment. 
Had  the  improvements  in  agriculture,  which  have  so  long  been 
carried  on  with  success  in  Northumberland^Yorkshire,  Lincolnshire, 
Nottinghamshire,  and  Norfolk,  been  adopted  on  the  poor  soils  in 
the  South,  the  result,  in  all  probability,  would  have  been  the  same. 
It  is  quite  clear  to  me  that  if  no  more  capital  had  been  expended  on 
the  soil  of  a  great  part  of  the  more  northern  counties  than  has  been 
laid  out  on  the  southern,  and  if  that  soil  had  been  as  hard  cropped, 
the  former  district  would  have  been  as  far  inferior  as  it  is  now 
superior.  A  great  portion  of  the  land  of  the  south  downs  and  of 
the  north  wolds  are,  in  many  respects,  very  similar :  both  are 
naturally  of  a  light  dry  weak  soil,  of  little  value  before  cultivation, 
and  exceedingly  inferior  to  many  others  even  when  cultivated. 
They  have  each  a  substratum  of  excellent  chalk,  which  contains 
the  foundation  of  future  improvements,  and  without  the  applica- 
tion of  which  all  attempts  at  permanent  improvement  are  vaini 
The  two  countries  are  contiguous  alike  to  good  grass-lands,  the 
cattle  from  which,  fed  judiciously  while  consuming  the  straw, 
afford  the  advantage  of  excellent  manure.  There  is  in  each  dis- 
trict good  inland  navigation  communicating  with  sea-ports,  afford- 
ing an  opportunity  of  obtaining  various  artificial  manures  from 
every  place.  Two  districts,  thus  similar  in  their  nature  and  re- 
sources, but  so  opposite  in  their  mode  of  cultivation  for  the  last 
half  century,  prove  the  many  and  great  advantages  of  a  good 
system  of  husbandry  and  the  much- to-be- regretted  results  of  a 
bad  one.  The  one  country  continues  to  increase  in  fertility,  the 
other  still  remains  in  a  state  of  comparative  sterility.  The 
northern  district,  from  the  port  of  Hull  alone,  encourages  com- 
merce to  a  large  extent.    The  imports  for  1841  amounted  to — 


Linseed  . 
Rapeseed 
Oil-cake  . 
Rape-cake 
Bones 


Total  value  £900,000. 


120.865  quarters. 
77,380  „ 
8,346  tons. 
5,255  „ 
25,908  „ 


The  southern  district  makes  very  little  use  of  foreign  produc- 
tions for  the  improvement  of  its  light  poor  soils; 'indeed  it  is 
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capable  of  promoting  in  but  a  very  small  degree  the  home  trade 
of  the  kingdom,  the  labourers'  wages  being  barelj  sufficient  to 
provide  them  with  food.  Whereas,  under  a  well-conducted  alter- 
nate system  of  agriculture,  there  always  exists  a  well-paid  and 
well -clad  population,  which  cannot  fail  to  cause  a  mutual  reci- 
procity of  good  feeling  between  the  agriculturists  and  manu- 
facturers. 

I  well  know  that  there  are  many  farmers  who  take  care  that 
their  labourers  are  made  more  comfortable,  by  letting  them  land, 
and  by  employing,  from  charitable  motives,  their  children.  Highly 
commendable  as  this  is  in  these  respectable  individuals,  yet  it 
does  not  do  away  the  consequences  of  a  bad  system.  The  young 
unmarried  men  have  no  means  of  saving  anything  for  a  future 
day.  N  othing  can  afford  an  effectual  remedy  but  the  adoption  of 
a  system  of  cropping  light  soils  which  will  produce  more  labour. 
So  long  as  the  only  attention  required  for  sheep  during  the  greater 
part  of  the  winter  is  merely  feeding  them  with  hay^  so  long  as  such 
an  immense  quantity  of  inferior  down-pasture  is  kept  out  of  cultiva- 
tion in  order  to  uphold  a  system  of  successive  corn-crops  on  other 
land,  wages  must  remain  low,  the  production  of  the  soil  be  far  less 
than  its  capabilities,  and  the  manufacturers  receive  comparatively 
but  little  custom  from  the  agriculturists  of  such  districts. 

Next  in  importance  to  a  good  system  of  cropping  is  the  making 
of  good  manure :  if  made  by  cattle,  eating  straw  only,  it  will  be 
of  little  value  for  light  soils.  Oil-cake  is  so  much  dearer  than 
corn  that  the  latter,  which  is  always  attainable,  is  frequently 
preferable.  The  best  method  of  using  it  is  to  cut  peas,  barley, 
or  oats  in  the  straw  into  chaff.  One  ton  of  corn  per  acre,  and 
about  2  tons  of  straw  will  amount  to  a  crop,  consisting  of  about 
15  sacks  of  oats,  11  of  barley,  and  9  of  peas.  The  price  of 
abundance  of  spring-corn  is  now  7L  per  ton :  two-thirds  of  straw 
being  added  will  msdce  valuable  fodder  at  2/.  6s,  6d.  per  ton,  or 
Jd.  per  lb.  12  lbs.  given  daily  to  each  beast  for  twenty  weeks 
will  cost  35^. ;  to  this  add  14  lbs.  of  turnips,  the  value  of  which 
is  ^ci  at  6s.  8d.  per  ton,  reckoning  an  acre  of  12  tons  weight  at 
4/.  According  to  this  calculation,  the  extra  cost  of  keeping  a 
young  beast  in  good  holding  condition  for  twenty  weeks  will  be 
40s.  lOd.  The  smallest  quantity  of  oil-cake  I  have  known  given 
to  beasts,  calves  excepted,  is  3  lbs.  daily,  amounting  in  the  same 
period  (at  12/.  per  ton,  a  common  price)  to  43^.  6d.  It  is 
hardly  necessary  to  state  that  the  above  quantity  of  corn  must  be 
more  advantageous  than  the  small  portion  of  oil-cake  usually  given ; 
yet  to  give  the  oil-cake  would  be  infinitely  better  than  to  feed  the 
beasts  with  straw  only. 

I  give  my  opinion  with  perfect  confidence  on  the  greatly  m- 
creased  value  of  the  manure  from  keeping  growing  cattle  well. 
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having  farmed  Saxby  Wold  Farm,  conjointly  with  my  father,  from 
1812  to  1836,  where  we  never  wintered  so  few  as  a  hundred 
beasts. 

Nothing  could  exceed  the  extreme  poverty  of  the  light  wold 
land  of  this  farm  when  originally  taken  by  tis.  The  first  round 
of  60  bushels  per  acre  of  rough  bones  had  but  little  effect :  3 
quarters  of  barley  per  acre  was  the  miserable  produce,  even  after 
a  good  crop  of  turnips,  fed  on  the  land. 

A  regular  supply  of  plenty  of  well-made  farm-yard  dung,  in 
addition  to  bones  and  chalking,  made  the  lightest  of  the  land,  by 
adhering  to  the  five-course  system  recommended  in  the  foregoing 
remarks,  cheaper  at  30*.  per  acre  (the  rent  in  1836)  than  it  was  at 
10*.  per  acre  (the  rent  iu  1812). 

The  same  success,  in  a  greater  or  less  degree,  has  attended  the 
adoption  of  this  mode  of  cultivation  throughout  various  large  dis- 
tricts in  Lincolnshire,  Nottinghamshire,  and  Yorkshire.  To  cut 
com  and  straw  together  into  chaff,  unless  the  price  of  corn  be 
high,  will  be  found  equally  beneficial  for  sheep.  Although  the 
turnip  crop  ought  to  be  good  enough  to  leave  sufficient  dung  from 
the  sheep  feeding  off  it,  without  requiring  the  addition  of  any 
other  food  to  enrich  the  land,  yet  the  advantage  is  great  if  sub- 
stituting the  cut  corn  and  straw  enables  the  farmer  to  draw  turnips 
for  the  cattle  in  the  fold-yards ;  for  instance,  1  lb.  per  day  of  cut 
corn  and  straw,  at  id.  per  lb.  or  21.  6s,  8d.  per  ton,  for  each  sheep 
on  turnips,  will  be  but  3*.  6d.  from  Michaelmas  to  Lady- day,  for 
which  the  sheep  will  leave  a  profit,  the  jnarket  price  of  the  corn 
will  be  obtained  at  home  at  less  expense  than  by  threshing  and 
sending  to  market,  and  a  large  supply  of  excellent  manure  will  be 
procured  for  nothing.  It  is  well  known  that  hay  is  dear  food  for 
sheep,  and  the  manure  from  it  inferior.  To  mow  the  first  year's 
seeds  deprives  the  farmer  of  an  opportunity  of  consuming  it  when 
it  would  yield  a  profit  and  enrich  the  land :  when  converted  into 
hay  it  exhausts  the  land,  lessens  very  considerably  the  quantity  of 
food,  and  deteriorates  the  quality  in  a  very  great  degree.  To 
keep  the  greatest  quantity  of  stock  profitably,  both  winter  and 
summer,  should  be  the  first  object  of  every  occupier  of  light  land. 
Additional  corn  crops  may  make  a  greater  return  for  a  short 
period,  but  eventually  will  not  reach  the  average  profit  of  the 
system  of  cultivation  which  I  have  recommended  ;  while  to  im- 
prove the  condition  of  such  land  by  such  means  would  be  in  direct 
opposition  to  established  facts. 

I  am  not,  however,  an  advocate  for  a  multiplicity  of  green  crops 
in  the  same  year ;  they  cannot  be  procured  so  cheap,  or  benefit 
the  land  so  much,  as  a  regular  winter  fallow  for  turnips,  mangold- 
wurzel,  or  cabbages,  if  the  land  be  indeed  good  enough  for  the 
two  latter.    For  example,  rye  costs  I5s,  per  acre  for  seed  alone. 
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ploughing  and  harrowing,  1 2s, ;  the  produce  early  in  April  will 
probably  not  exceed  a  ton  per  acre,  after  which  period  seeds  are 
preferable. 

An  additional  27s.  expended  in  bone  manure  for  swedes  would 
produce  far  more  weight  of  better  food,  and  at  much  less  cost. 

Vetches,  too,  are  a  very  dear  green  crop,  and  often  throw  the 
land  out  of  condition.  Rape  may  be  obtained  early  enough  to 
feed  before  the  seeds  begin  to  fail :  thus  the  land  gets  the  advan- 
tage of  the  winter  fallow,  which  all  light  land  requires  to  make  it 
retain  moisture  in  the  summer ;  and  it  gives  plenty  of  time  in  the 
spring  to  clean  the  land.  Whatever  rape  is  fed  off  in  July  may 
be  sown  again  with  Scotch  yellow  turnips,  and  will  produce  a 
good  crop  for  the  spring.  This  is  the  only  extra  crop  that  I  have 
ever  found  beneficial. 

In  conclusion^  1  would  observe  that  the  welfare  of  the  popula- 
tion at  large  must  rise  or  fall  with  the  adoption  or  rejection  of  the 
best  system  of  cultivation. 

RushaU  Doiim  Farm,  Salisbury  Plains  Devizes, 
February  22nd,  1843. 


VI 11. — Account  of  Shepherd* s  Corner  Farm,  in  Dorsetshire. 
By  Lord  Portman. 

In  compliance  with  the  wish  which  has  been  expressed  to  me, 
I  send  a  statement  in  detail  of  my  operations  on  a  portion  of 
land  which  I  have  brought  into  cultivation.  I  hope  that  it  may 
afford  some  useful  information  to  landlords  and  tenants ;  for 
although  it  may  alarm  some  tenants,  it  may  show  some  landlords 
the  expense  of  improving  land  and  the  length  of  time  requisite 
to  remunerate  the  tenant  who  wishes  to  deal  fairly  by  the  land. 
The  history  of  the  undertaking  is  shortly  as  follows: — The 
pressure  on  the  farmers  and  labourers  in  this  neighbourhood 
consequent  on  the  panic  of  1826,  induced  me  to  endeavour  to 
lessen  the  suffering  of  the  labourers  and  to  check  the  increase 
of  the  poor-rates  by  devising  a  scheme  for  cultivating  by  spade- 
husbandry  a  portion  of  land  of  about  200  acres,  known  by  the 
name  of  Durweston  Common,  the  habitation  of  foxes  and  rab- 
bits, which  was  producing  furze,  fern,  and  a  scanty  portion  of 
sheep-feed,  giving  a  rent  of  2^.  6d.  per  acre.  The  tenant  having 
declined  to  perform  the  work  on  the  terms  proposed  by  me,  I  took 
the  land  into  my  own  hands ;  I  divided  field  No.  1  into  a  number 
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of  squares  of  equal  size^  according  to  a  plan  given  to  my  foreman, 
and  a£Bxed  a  price  to  be  paid  for  digging  each  square,  payable 
only  when  each  was  finished,  allowing  labourers  from  any  parish 
in  the  magisterial  division  of  Blandford  to  come  and  go  as  they 
pleased,  and  to  finish  the  square  by  themselves  or  by  deputies :  at 
times  I  had  above  100  men  at  work,  at  times  not  more  than  5, 
according  to  the  demand  for  labour  in  the  division.    I  followed  up 
this  system  until  the  five  fields  were  dug ;  the  sixth  field  was 
treated  differently,  as  the  pressure  on  the  labourers  had  passed 
away.    I  built  cottages,  a  barn,  sheds,  sufficient  for  the  occupa- 
tion of  that  land  when  attached  to  another  farm,  made  a  pond, 
planted  quick-fences^  and  formed  a  road  as  each  became  requisite. 
I  occupied  the  old  field  No.  7  to  facilitate  my  scheme.  The 
greatest  difficulty  with  which  I  have  had  to  contend  has  been  the 
repeated  failure  of  the  turnip  crop*  and  the  consequent  impossi- 
bility of  giving  the  land  as  much  of  the  benefit  of  the  treading  and 
folding  of  sheep  as  I  could  have  wished.    The  crops  which  have 
flourished  best  have  been  grasses  of  any  kind,  vetches,  oats,  and 
potatoes.    The  quantity  of  wheat  has  been  abundant,  but  the 
quality  rough.    I  have  managed  this  farm  quite  distinctly  from 
my  home  farm,  excepting  so  far  as  sending  sheep  therefrom  as 
occasion  required,  to  consume  the  crops  and  to  fold  the  land  on 
the  new  farm ;  and  I  must  mention  that  but  for  the  facility  of 
moving  the  sheep  from  time  to  time  to  the  home  farm,  no  regular 
stock  could  have  been  kept  on  the  new  land.    I  have  endeavoured 
to  manage  the  land,  as  far  as  possible,  without  the  use  of  means 
which  could  not  be  accessible  to  a  renting  farmer,  and  I  have 
separated  as  carefully  as  I  could  in  the  accounts,  the  expenses 
which  I  incurred  as  owner  and  as  occupier.    The  statements  sent 
herewith  are  extracted  from  the  books  kept  specially  for  the 
management  of  this  land.    I  must  observe  that  on  that  part  of  the 
farm  where  the  surface-soil  was  not  deeply  buried,  the  crops  were 
least  good  for  several  years,  but  now  they  are  equal  to  those  on 
the  rest  of  the  land.    Exposure  to  the  air  and  the  largest  appli- 
cation of  chalk  were  absolutely  essential  to  fertilize  the  new 
surface-soil ;  but  the  gradual  intermixture  of  the  old  and  new 
surface-soil  by  a  deepening  of  the  ploughing  and  by  the  operations 
of  nature  have  rendered  it  productive.    Field  No.  6  shows  the 
system  which  has  paid  the  best,t  but  the  difference  of  cost  between 


*  Mr.  Walkden  informs  me  that  a  gentleman  at  Elston,  who  farms  his 
own  estate  largely,  lost  his  turnips  after  subsoiling  down-land. — Ph.  Pusey. 

t  This  field  was  pared  and  burnt,  ploughed  without  digging,  and  the 
first  crop  was  not  com,  but  turnips.  It  appears  to  have  produced  very 
good  crops  from  the  outset,  without  any  expense  beyond  that  of  common 
farming. — Ph.  Pusey. 
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the  system  there  applied  and  the  plans  adopted  in  the  other  fields, 
must  be  in  great  part  set  down  to  the  want  of  experience  in 
similar  works,  and  specially  to  the  expense  of  digging,  which  my 
desire  to  relieve  the  wants  of  the  poor  led  me  to  adopt.  If  aU 
this  land  had  been  treated  as  No.  6  was  managed,  a  tenant  might 
have  paid  a  rent  and  received  a  fair  profit,  but  the  labourer 
would  not  have  received  the  same  amount  of  benefit  that  was  con- 
ferred upon  him ;  and  in  all  similar  operations  proposed  to  be 
carried  on  by  a  tenant  this  preliminary  question  must  be  settled  : 
"  Is  it  the  object  of  the  work  to  employ  and  benefit  the  labourers, 
and  ultimately  the  occupier  and  owner ;  or  is  it  intended  to  look 
chiefly  to  the  profits  of  the  owner  and  occupier  T*  and  according 
to  the  reply  must  the  terms  be  adjusted.  In  the  progress  of  the 
improvement  I  have  been  obliged  to  try  various  modes  of  cultiva- 
tion, which  now  appear  to  have  been  wrong  and  to  have  lessened 
my  profit  as  a  farmer,  but  they  were  adopted  as  safeguards  against 
greater  loss.  I  have  occupied  the  land  throughout  a  period  of 
great  alternation  in  prices  of  farm  produce  and  of  great  variety  of 
seasons,  and  I  have  experienced  the  losses  attendant  on  the  in- 
juries of  insects,  rabbits,  and  of  various  accidental  circumstances. 
I  purpose  letting  the  land  at  Michaelmas  next ;  and  after  estimat- 
ing the  crops  which  will  be  mine  before  that  time,  according  to 
the  present  prospect,  and  looking  at  the  balance  of  the  account  up 
to  Michaelmas,  1842,  I  am  satisfied  that  as  a  tenant  I  have  in- 
curred no  loss,  though  I  have  made  no  adequate  profit ;  but  as  a 
landlord  I  have  made  a  farm  of  the  value  of  the  surrounding 
arable  lands  out  of  a  comparative  waste,  at  no  absolute  loss  to 
myself,  although,  at  the  time  of  the  commencement  and  at  periods 
during  the  progress  of  the  work,  my  neighbours,  who  watched  mj 
work  as  well  as  myself,  who  regulated  the  proceeding,  regarded 
the  undertaking  as  likely  to  be  a  failure  as  a  farming  speculation, 
and  therefore  only  good  for  the  labourers  who  lived  by  the  em- 
ployment. My  experience,  during  the  fifteen  years  which  this 
work  has  occupied,  of  the  difficulties  and  expenses  which  attend 
the  improvement  of  uncultivated  land,  has  satisfied  me  that  no 
tenant  could  have,  in  justice  to  himself,  undertaken  such  a  work 
on  the  terms  which  a  surveyor  would  have  offered  on  the  usual 
calculations ;  and  I  am  of  opinion  that  before  a  landlord  urges  or 
advises  his  tenant  to  cultivate  and  in^rove,'*  he  should  give  to 
the  tenant  a  firm  tenure  by  lease  for  a  lengthened  term,  and  that 
the  most  sure  mode  of  doing  justice  to  both  parties  at  the  end  of 
^uch  term  would  be  to  ascertain  and  enter  in  the  lease  the  average 
produce  of  the  land  at  the  time  of  entry,  so  that,  at  the  expiration 
of  the  term,  he  may  be  able,  having  compared  the  difference  in 
the  productive  powers  of  the  land  at  the  commencement  and  the 
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end  of  the  term,  to  gire  to  the  old  tenant  the  due  reward  for  the 
improvements  he  may  have  made.  I  think  the  landlord  and 
tenant  should  divide  the  increased  value  when  settling  their  future 
hargain. 

Bryanston,  Feb.  2bthj  1843. 


Were  landlords  to  adopt  this  mode  of  employing  money,  they  would  not 
only  confer  an  inestimable  benefit  to  society  by  the  employment  of  the 
destitute  poor,  but  the  improvement  of  their  property  would  amply  repay 
the  expenditure :  as  witness  the  account  of  Lord  Hatherton*s  estate  in 
StafiTordshire  (as  detailed  in  vol.ii.,  No.  xxv.,  of  this  Journal).  It  is  true 
that  men  of  large  fortune  have  frequently  parliamentary  duties  and  other 
occupations  to  perform,  which  prevent  them  from  expending  their  time  on 
such  pursuits ;  out  they  can  never  be  at  a  loss  to  procure  an  intelligent 
land-agent,  who  should  be  resident  on  the  property,  and  without  any  other 
occupation  than  its  management. — ^Frbnch  Burkb. 


Shephbrd's  Cornbr  Farm  Durweston. 

The  whole  of  this  land  is  on  the  chalky  and  at  a  high  elevation 
above  the  sea. 

The  fields  1,  2,  3  are  of  a  clayey  nature  with  some  flints ;  the 
soil  is  of  a  reddish  colour,  and  called  by  the  surveyors  "  sour 
land."  The  fields  4,  5,  6  are  also  on  the  chalky  but  less  clayey, 
and  covered  with  a  great  quantity  of  flint. 

Field  No.  1.— South  Free  Down — 36  acres,  2  roods,  22  perches. 

1826-7.  Digged  to  the  depth  of  9  inches ;  surface-soil  buried. 

1827.  Sown  with  oats ;  seed  6  bush,  per  acre ;  crop  about  26  bush. 

an  acre. 

1828.  Western  half  left  with  oats  self-sown;  folded  over  by  sheep 

last  winter ;  the  oats  a  poor  crop,  16  bush,  per  acre ;  much 
infested  with  fern,  &c.  The  eastern  half  sown  with  common 
and  Swedish  turnips ;  manure  about  1 1  loads  of  dung  per 
acre ;  crop  of  swedes  pretty  good ;  of  common  turnip  very 
light. 

1829.  The  western  half  uncultivated  (the  west  and  east  treated  differ- 

ently, to  ascertain  the  best  mode  of  applying  the  chalk)  :  the 
eastern  half  sown  with  white  oats ;  seed  6  bush,  per  acre ; 
crop  32  bush,  per  acre. 

1830.  Chalked ;  chalk  carried  out  by  donkey  and  in  wheelbarrows ; 

sown  with  common  turnip-seed,  3  lbs.  per  acre,  28  acres ; 
a  pretty  good  crop,  eaten  off  by  sheep,  2  acres  planted  with 
potatoes;  manured  10  loads  dung  per  acre;  seed  8  sacks 
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per  acre ;  crop  450  busb.  per  acre ;  and  G  acres  on  land 
pared  and  burned,  sown  to  swede  turnips  in  May ;  a  mid- 
dling crop,  12  tons  per  acre;  tbe  succeeding  crops  have 
been  better  on  these  61  acres  than  on  other  parts  of  the 
field. 

1831.  Sown  with  oats;  seed  6  bush,  per  acre;  crop  40  bush,  per 

acre;  grass-seeds  per  acre,  1  bush,  of  Devon  lay  grass; 
10  lbs.  of  trefoil,  and  2  lbs.  Dutch  clover. 

1832.  Young  clover ;  a  good  crop  mown  for  hay,  \\  ton  per  acre; 

300  sheep  on  turnips  had  a  run  here  during  the  winter  for 
16  weeks. 

1 833.  Old  clover ;  half  of  field  mown  for  hay,  crop  1  ton  per  acre ; 

other  half  fed  oflF  by  sheep  200,  for  9  weeks  (the  half  that 
was  mown  was  folded  over  by  sheep  and  muckled  during 
last  winter). 

1834.  Old  red-straw  wheat  sown  by  the  10th  of  September  last; 

seed  Z\  bush,  per  acre ;  a  good  crop  36  bush,  per  acre. 

1835.  Common  turnip;  seed  3  lbs.  per  acre,  sown  in  the  beginning 

of  July;  the  first  sowing  destroyed  by  the  black  palmer 
worm ;  the  second  sowing,  early  in  August,  a  failure ;  keep 
for  200  sheej),  1  week  only. 

1836.  Black  oats  sown  broadcast;   6  bush,  seed  per  acre;  crop 

30  bushels  per  acre,  not  of  good  quality  owing  to  a  bad 
season  and  cold  wet  frosts  afler  sowing ;  grass  seeds  as  in 
1831. 

1837.  Young  clover,  mown  for  hay,  crop  li  ton  per  acre;  a  winter's 

run  for  200  sheep  on  turnips. 

1838.  Old  clover ;  the  western  half  cut  for  hay,  crop  1  ton  per  acre ; 

the  other  half,  fed  oflf  by  200  sheep  for  14  weeks ;  a  winter's 
run  for  200  sheep  on  hay. 

1839.  Three-year-old  clover ;  18  acres  of  the  western  part  cut  for  ray- 

grass  seed ;  18i  acres  fed  over  by  sheep,  200  for  14  weeks  : 
in  1837-8  the  part  cut  for  seed  was  folded  and  muckled ; 
the  other  part  manured  with  12  loads  light  dung  per  acre. 

1840.  Old  red-straw  wheat,  drilled  2 J  bush,  per  acre;  plant  looking 

well  up  to  March,  then  failed  at  the  western  end  owing  to 
the  wire-worm ;  about  3  acres  sown  with  barley,  4  bush, 
seed  per  acre ;  crop  only  8  bush,  per  acre ;  3  acres  planted 
with  potatoes,  manured  by  8  loads  light  dung  per  acre,  crop 
160  bush,  per  acre ;  the  eastern  part  a  middling  crop  of 
wheat,  24  bush,  per  acre. 

1841.  Common  turnip  on  the  eastern  part  20  acres ;  seed  3  lbs. 

per  acre  (the  land  folded  over  by  sheep  in  the  spring  and 
manured  with  12  bush,  of  bone-dust  and  ashes  drill^  per 
acre) ;  2  acres  so>vn  to  carrots ;  3  lbs.  seed  per  acre,  well 
dunged,  pretty  good  crop ;  5  acres  peas ;  seed  4  bush.,  no 
manure,  but  pretty  good  crop ;  6  acres  vetches,  seed  3  bush, 
per  acre ;  no  manure ;  crop  cut  for  horses  and  w  orking  oxen ; 
3^  acres  potatoes,  dung  10  loads  per  acre ;  crop  160  bush, 
per  acre ;  the  common  turnip  a  moderate  crop. 
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1842.  Black  oats;  seed  5  bush,  per  acre,  drilled  (6  loads  dung  per 

acre  after  peas  and  vetches)  ;  crop  30  bush,  per  acre ;  grass- 
seeds  as  in  1832* 

1843.  Young  clover. 


No.  2. — North  Free  Down — 34  acres,  2  roods,  31  perches. 

1826-7.  Digged  to  the  depth  of  9  inches ;  surface-soil  buried. 

1827.  Oats;  seed  6  bush,  per  acre;  moderate  crop. 

1828.  Western  half  of  field  left  with  oats  self-sown ;  the  other  half 

with  common  and  Swedish  turnip ;  the  oats  much  infested 
wiih  fern,  &c.;  crop  16  bush,  per  acre;  5  acres  swede 
turnips,  6  loads  dung  per  acre;  moderate  crop;  common 
turnips,  12 J  acres,  land  previously  folded  over  by  sheep, 
moderate  crop ;  keep  for  300  sheep  for  8  weeks. 

1829.  About  one-half  of  the  oat-stubble  land  lying  rough ;  the  other 

part  of  field  sown  to  white  oats,  seed  6  bush,  per  acre ;  crop 
28  bush,  per  acre. 

1830.  Uncultivated ;  left  in  a  grassy  rough  state  for  the  purpose  of 

future  experiment,  it  being  certain  that  until  after  chalking 
it  would  not  pay  for  tillage. 
1830-1.  Nineteen  acres  western  part  pared  and  burned  at  a  cost  of 
*l2s,  per  acre;  the  remainder  chalked  at  35^.  per  acre; 
32^  acres  sown  to  common  turnip ;  a  good  crop ;  the  best 
crop  after  the  paring  and  burning ;  keep  for  200  sheep 
16  weeks ;  2  acres  planted  with  potatoes,  seed  8  sacks  per 
acre ;  10  loads  of  dung  per  acre ;  the  crop  480  bush,  per  acre. 

1832.  Oats  and  grass-seeds;  oat-seed  6  bush. ;  crop  50  bush,  per 

acre;  grass-seeds  (rye  grass  1  bush.,  trefoil  10  lbs.,  Dutch 
clover  2  lbs.),  winter  keep  on  seeds  for  200  sheep  for  4  weeks. 

1833.  Clover-ley,  mown,  good  crop  IJ  ton  per  acre;  200  sheep  on 

turnips  running  here  part  of  the  winter ;  western  half  folded 
over  by  sheep. 

1834.  Two  years'  ley ;  about  half  of  it  mown,  crop  1  ton  per  acre  ; 

the  other  half  summer  fed  by  sheep,  200  for  16  weeks. 

1835.  Wheat  (that  part  which  was  mown  was  folded  over  by  sheep 

in  winter,  and  one-half  of  that  summer  fed  by  sheep  was 
manured  with  10  loads  of  dung  per  acre) ;  seed  3^  bush. ; 
crop  32  bush,  per  acre. 

1836.  Common  turnip,  manured  with  12  bush,  bone-dust  and  ashes; 

not  a  good  crop ;  keep  for  200  sheep  16  weeks  (6  acres 
eastern  end  vetches,  3  bush,  seed  per  acre ;  not  a  good  crop ; 
land  sown  to  common  turnip). 

1837.  Oats ;  6  bush,  seed,  pretty  good  crop,  32  bush,  per  acre ;  grass- 

seeds  as  in  1832;  winter  keep  for  200  sheep  for  4  weeks. 

1838.  Clover-ley,  mown,  crop  1|  ton  per  acre;  run  for  200  sheep 

from  turnips. 

1839.  Two  years'  ley,  mown,  3|  tons  per  acre;  winter's  run  for  200 

sheep  on  turnips. 
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1840.  Three  years'  ley,  feed  for  200  sheep  for  X4  weeks;  8  acres  of 

eastern  end,  mown,  crop  ^  ton  per  acre;  this  was  folded  last 
winter  with  sheep. 

1841.  Old  red-straw  wheat ;  2  bush,  drilled  per  acre;  plant  failed  on 

the  western  side  owing  to  the  injury  done  by  a  neighbour's 
rabbits,  and  was  sown  with  barley,  4  bush,  seed  per  acre, 
crop  30  bush. ;  2  acres  western  end,  vetches,  seed  3  bush^ 
part  of  it  seeded,  part  of  it  cut  for  oxen ;  other  28  acres, 
good  crop  of  wheat  28  bush,  per  acre. 

1842.  Western  end  peas;  seed  4  bush,  per  acre  for  10  acres;  crop 

20  bush,  per  acre;  5  acres  vetches,  moderate  crop;  this  and 
remainder  of  eastern  part  sown  to  common  turnip,  manured 
with  20  bush,  bone-dust  and  ashes;  sown  in  July;  total  . 
failure;  2  acres  potatoes,  14  loads  dung  per  acre,  and 
330  bush,  per  acre  for  crop. 

1843.  OaU. 


No.  3. — Willets — 37  acres,  1  rood,  25  perches. 

1827-8.  Digged  to  the  depth  of  9  inches,  surface-soil  buried. 

1828.  Oats ;  seed  6  bush. ;  crop  20  bush,  each  per  acre. 

1829.  Half  of  it  sown  to  rape ;  3  lbs.  seed  per  acre;  very  partial 

crop;  3  acres  potatoes,  seed  8  sacks,  no  duog;  crop 
160  bush,  per  acre;  2  acres  vetches,  poor  crop;  the  re- 
mainder lying  rough. 

1830.  Oats  after  rape  and  potatoes;  seed  6  bush,  per  acre;  crop 

20  bushels ;  the  remainder  uncultivated. 

1831.  Uncultivated,  waiting  for  chalk. 

1831-2.  Chalked;  sown  to  common  turnip,  seed  3lbs. ;  middling 
crop ;  keep  for  200  sheep  16  weeks. 

1833.  Oats;  seed  6  bush. ;  crop  32  bush,  each  per  acre ;  grass-seeds 

per  acre,  1  bush,  rye-grass,  10  lbs.  trefoil,  2  lbs.  white 
Dutch  clover ;  a  winter's  run  here  for  sheep  from  turnips. 

1834.  Clover-seeds;  mown  H  ton  per  acre;  winter  keep  for  200 

sheep  for  6  weeks  ;  the  whole  muckled  over. 

1835.  Two  years'  ley ;  12  acres  hurdled  off  for  200  sheep  for  4  weeks ; 

the  other  part  mown,  crop  li  ton  per  acre;  winter  keep 
with  hay  for  200  sheep  for  6  weeks. 

1836.  Old  red-straw  wheat;  seed  3}  bush. ;  crop  28  bush,  per  acre. 
1831.  Ten  acres  winter  vetches;  moderate  crop,  eaten  off  by  sheep ; 

2  acres  trifolium,  a  failure;  25  acres  common  turnips, 
manured  with  30  bush,  turf- ashes  per  acre ;  partial  crop ; 
keep  for  200  sheep  for  12  weeks, 

1838,  Oats  ;  6  bush,  seed ;  good  crop  28  bush. ;  grass-seeds  as  in 

1833 ;  the  2  acres  after  trifolium  uncultivated. 

1839.  One  year's  ley;  mown  crop  1  ton  per  acre;  winter's  run  for 

200  sheep;  2  acres  uncultivated;  left  for  an  experiment 
with  trifolium. 
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1840.  Two  Years*  ley ;  half  of  it  mown,  crop  1  ton ;  2  acres  self-sown 

trifolium,  other  part  summer  feed  for  200  sheep  for  8  weeks. 

1841.  Three  years*  ley ;  fed  off  by  sheep,  200  for  16  weeks ;  2  acres 

trifolium. 

1842.  Old  red- straw  wheat;  2^  bush,  seed   (some  golden-drop 

mixed),  the  crop  24  bush,  per  acre ;  the  whole  (excepting 
2  acres  trifolium)  manured  with  10  loads  dung  per  acre ; 
and  about  two-thirds  of  the  whole  folded  over  with  sheep. 

1843.  Winter  vetches,  hybrid  turnips,  peas,  and  rye-grass,  &c. 


No.  4. — Higher  Ball — 34  acres,  2  roods,  31  perches. 

1827-  8.  Digged  to  the  depth  of  9  inches  about  12  acres  on  the  west 

side ;  the  surface- soil  not  buried. 

1828.  Oats  12  acres;  seed  6  bush. ;  good  crop,  24  bushels  per  acre 

grass-seeds  sown. 

1828-  9,  Digged  east  side,  22]^  acres  to  the  depth  of  9  inches ;  grass- 

seeds. 

1829.  Uncultivated;  sheep-feed  good  rough  grass. 

1830.  Ditto  ditto  ditto 
laSl.  Ditto  ditto  ditto 

1832.  Oats ;  seed  6  bush. ;  crop  18  bush,  per  acre. 

1832-3.  Chalked  on  the  rough  grassy  stubble,  which  is  the  best  system. 

1833.  Common  turnip,  seed  3 lbs.  per  acre;  crop  very  good;  keep 

for  300  sheep  20  weeks. 

1834.  Oats ;  seed  6  bush. ;  good  crop,  40  bushels  per  acre ;  grass- 

seeds  sown,  1  bush.  Devon  ray,  10  lbs.  trifolium,  and  2  lbs. 
Dutch  clover. 

1835.  Young  clover ;  mown,  Ij  ton  per  acre;  winter  keep  with  hay 

for  200  sheep  for  4  weeks. 

1836.  Two  years'  ley ;  half  field  mown,  crop  1  ton ;  other  part  pas- 

tured by  sheep. 

1837.  Old  red-straw  wheat;  3  bush,  per  acre;  crop  25  bush. 

per  acre. 

1838.  Twenty-six  and  a  half  acres  to  common  turnip,  manured  with 

12  bush,  bone-dust  and  ashes;  moderate  crop;  200  sheep 
fed  for  18  weeks;  4  acres  beans,  seed  4 bush.,  failure;  peas 
4  acres,  light  crop,  12  bush. 

1839.  Oats ;  6  bush,  seed  per  acre ;  crop  30  bush. ;  grass-seeds  as 

in  1834. 

1840.  Young  clover;  mown,  crop  H  ton  per  acre. 

1841.  Two  years'  ley ;  half  of  it  mown,  crop  }  ton,  half  fed  by  200 

sheep  for  12  weeks. 

1842.  Three  years'  ley;  all  pastured  by  sheep;  two-thirds  of  field 

manured  with  12  loads  dung  per  acre ;  fCttA  one-third  folded 
oyer  by  sheep. 

1843.  Wheat ;  dunged  and  sown  ii^  September, 
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No.  5. — Lower  Ball — 34  acres,  33  perches. 

1821-8.  Digged  to  the  depth  of  9  inches ;  surface*  soil  not  huried. 

1828.  West  part,  ahout  12  acres,  sown  with  oats ;  seed  6  hush.,  crop 

25  hush,  per  acre. 

1828-9.  Remainder  dug  to  the  depth  of  9  inches;  surface-soil  not 
huried. 

1829.  Two  acres  potatoes;  seed  8  sacks  per  acre ;  crop  160  bush. 

per  acre ;  remainder  uncultivated. 

1830.  Uncultivated. 

1831.  Uncultivated,  excepting  8  acres  vetches;  seed  3  hush,  per 

acre ;  very  light  crop,  eaten  off  by  sheep. 

1832.  Uncultivated ;  natural  rough  grass  in  abundance. 

1833.  Ditto  ditto  ditto 
1833-4.  Chalked. 

1834.  Common  turnip ;  seed  3  lbs.  per  acre;  manure  30  bush,  ashes 

per  acre,  crop  pretty  good  ;  16  weeks'  feed  for  300  sheep. 

1835.  Oats ;  seed  6  bush. ;  crop  38  bush,  per  acre ;  grass-seeds  sown, 

1  bush.  Devon  ray,  10  lbs.  trefoil,  and  2  lbs.  Dutch  clover. 

1836.  Young  clover ;  mown,  good  crop,  1 J  ton  per  acre ;  run  for  200 

sheep  during  the  winter. 
1831.  Two  years'  ley;  half  of  field  mown,  crop  IJ  ton  per  acre; 
folded  over  by  sheep ;  the  other  half  pastured  by  sheep  and 
slighdy  dunged. 

1 838.  Wheat ;  3  bush,  seed  ;  crop  good,  28  bush,  per  acre. 

1839.  Eight  acres  peas;  seed  4  bush.;  crop  20  bushels  per  acre; 

2  acres  potatoes,  crop  180  bush,  per  acre;  24  acres  to 
common  turnip  ;  manured  by  20  bush,  bone-dust  and  ashes, 
very  light  crop,  feed  for  200  sheep  2  months. 

1840.  Oats;  pretty  good  crop,  34  bush,  per  acre;  grass-seeds  sown 

as  in  1835. 

1841.  Young  clover ;  mown,  crop  li  ton  per  acre. 

1842.  Two  years'  ley ;  mown,  1  ton  per  acre;  19  acres  with  wheat, 

manured  by  Lance's  humus  and  bone,  20  bush,  per  acre  ; 
the  other  15  acres  dunged  and  folded  over,  and  sown  in 
spring  with  nursery  wheat, 

1843.  Wheat. 


No.  6. — Bittern  Field — ^23  acres,  3  roods. 

1834-5.  Pared  and  burned,  and  5  acres  chalked  and  ploughed. 

1835.  Common  turnip ;  good  crop,  feed  for  300  sheep  for  3  months. 

1836.  Oats  ;  crop  40  bush,  per  acre. 

1837.  Peas;  4  acres,  crop  24  bushels  ;  beans  2  acres,  a  light  crop  of 

1 6  bush. ;  and  common  turnips,  which  were  a  good  crop, 
feed  for  200  sheep  for  3  months. 

1838.  All  to  vetches ;  feed  for  500  sheep  for  10  weeks. 

1839.  Wheat;  seed  3  bush.,  crop  26  bush,  per  acre. 
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1840.  Four  acres  peas;  good  crop,  24  bush.;  2  acres  potatoes, 

320  bush. ;  18  acres  to  common  turnips,  feed  for  200  sheep 
for  3  months. 

1841.  Oats ;  very  good  crop,  48  bush,  per  acre ;  grass-seeds,  1  bush. 

Devon  ray,  10  lbs.  trefoil,  2  lbs.  white  Dutch  clover  per  acre. 

1842.  Young  clover;  mown,  l\  toA  per  acre, 

1843.  Two  years'  ley. 


No.  7. — ^Mare  Close — 10  acres,  2  roods. 

1829.  Barley;  seed  6  bush,  per  acre;  produce  25  bush,  per  acre; 

grass  seeds,  1  bu.  Devon  ray,  10  lbs.  trefoil,  2  lbs.  white 
Dutch  clover  per  acre. 

1830.  Clover  seeds;  mown  li  ton  per  acre. 

1831.  Two  years*  ley ;  pastured  by  sheep. 

1832.  Wheat;  3^  bush,  seed ;  produce  20  bushels. 

1833.  Swedish  turnips;  seed  3  lbs.  per  acre;  14  loads  dung  per 

acre ;  very  good  crop ;  fed  off  by  sheep. 

1834.  Oats ;  6  bush,  seed ;  crop  40  bush,  per  acre ;  grass-seeds  sown 

as  in  1829. 

1835.  Clover  seeds;  mown  crop,  1^  ton  per  acre, 

1836.  Two  years*  ley,  pastured. 

1837.  Ley,  pastured. 

1838.  Ditto. 

1839.  Wheat;  3J  bush,  seed;  crop  32  bush,  per  acre. 

1840.  Swede  turnips ;  3^  lbs.  seed ;  manured  14  loads  dung  per  acre  ; 

good  crop ;  feed  for  300  sheep  (store)  for  10  weeks. 

1841.  Oats;  6  bush,  seed ;  good  crop,  40  bush. 

1842.  Clover  seeds ;  mown,  crop  1  ton  per  acre. 

1843.  Two  years*  ley. 

The  depth  of  the  ploughing  usually  about  5  inches ;  but  as  the 
land  has  appeared  to  require  it,  the  ploughing  has  been  deeper, 
on  one  part  to  the  depth  of  12  inches. 
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Rbceipts  from  the  Shephebds'  Corner  Fabm^  from  the  Years  1827 
to  1842. 


£    8.  d, 

1827-1842.  For  Wheat  sold.  960  quarters  •      •      «  9880   0  0 

Barley  sold,  118  qtiarters         .      •   ITTOO 

Oats  sold,  3040  quarters  •       «       •       •  3648   0  0 

Potatoes,  beans,  and  peas  ...•••..«  266   0  0 

'Winter  keep  of  sheep  on  turnips  and  hay  690  0  0 

„         hay  and  grass   302  10  0 

Summer  keep  of  sheep  on  urass,  vetches,  &c  ,  450   0  0 

Kcvp  of  store  cattle  and  other  stock  .       .       .       .       •       •       •  180  00 

Profit  on  the  purcliases  of  six  working  oxen  and  steers  .  .  .  80  0  0 
Team-labour  done  for  Lord  l\)rtmun  (not  on  this  farm)  at  the  usual 

rate  of  hire  ••••••   1872  0  0 


iClO,544  10  0 

Balance  in  favour      •       .      ,       ,    ^88  11  5 
And  crops  now  in  the  ground. 

Mem.^The  above  balance  is  the  sum  In  favour  of  the  joint  business  of  owner  and  occupier. 
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ExpENDiTuBE  on  Shepherds'  Corner  Farm,  from  the  Years  1826-7  to 
Michaelmas,  1843. 


£  s.  d. 

1B96-7.  Digging  71  Acres  of  land  to  the  depth  of  9  iiichea  •      •      .      •      •      •  878   9  5 

1S«74.             60  acres  of  land  to  the  depth  of  9  inches  .       *       .      •       •       .  «S0  7  8 

1828-9.             47  acres  of  land  to  the  depth  of  9  inclies  .       .       •      •      *       m  221   »  6 

1830.  Chalking  28^  acres,  carried  out  in  boxes  on  donkeys    .      .      .       •       •  50   0  0 

and  taken  out  in  wheelbarrows   6   0  0 

1630-1.  Chalking   63   0  0 

18312.  Ditto   59  11  6 

1832-3.  Ditto   55    6  1 

1833  4.  Ditto   516  4 

Chalkii^t  (at  various  times)   34  10  0 

(Chalking  182  acres,  2  roods,  36  perches,  at  35«.  per  acre). 

1830-1.  Paring  and  burning  in  No.  2. 18  acres   64  16  0 

1834-5.  Ditto         ditto         No.  6,  23 acres,  3  roods  83  14  0 

1832.  Removing  soil  to  open  out  chalk-pits,  578  cubic  yards,  at  4d.       •      •      •  9  10  8 

1857.  Paid  for  fkrm  labour  •      •      •      •  •  48  10  0 

1858.  Ditto       ditto   85  17  0 

18M.  Ditto       ditto  •   107    2  6 

1830.  Ditto        ditto          •   123  18  S 

1631.  Ditto       ditto                                                                       ...  227    6  11 

1832.  Ditto       ditto  •   k3l  16  7 

1833.  Ditto       ditto   817  12  S 

1834.  Ditto       ditto  805   7  8 

1835.  Ditto        ditto   186    1  0 

1836.  Ditto       ditto   145  12  10 

1837.  Ditto       ditto  •  1 68   8  8 

1838.  Ditto        ditto  i       .       .  203    1  4 

1839.  Ditto      ^tto   214  10  2 

1840.  Ditto        ditto   188  18  8 

1841.  Ditto       ditto   103    1  8 

1642.  Ditto       ditto   104  19  0 

1827-48.  Wheat-seed,  990  bushels   .   371   2  0 

Oat-used,  3645  bushels  •  546  15  0 

Barley-seed,  180  bushels  .       •   22  10  0 

Grass  and  a  few  other  seeds  175   0  0 

Seed  vetches   18  8  0 

SeedpoUtoes   52  10  (» 

Seed  peas  and  beans   ftO  0  0 

Tumip-seed      •  •  51  68 

1827-48.  Bone  dost  purchased  250  0  0 

Stable-dung   85   0  0 

Poor,  way,  and  diurch  rates      •  •      *  750  0  u 

Blacksmiths'  bills,  plough-irons.  Sec.        .......  75   0  0 

Ilamess-makers'  bills   165  u  0 

Harness,  and  repairing  it  for  the  dcmkeys  employed  in  carrying  out  chalk   •  40   0  0 

Carpenters' and  wheelrights' bills,  new  waggons,  &c.        .      .      .      .  110   0  0 

Furriers' bilk  for  15  years   3000 

Purdiase  of  horses  aud  working  steers   156   0  0 

Coat  of  keeping  horsea  fbr  labour  not  on  the  farm     .      •    »  •      •      •  400  4  o 

Cost  of  sheep  hurdles   36   0  0 

Rent  for  15  years  (being  8i.  M.  per  acre  previons  to  improvement)      .      •  1787  18  10 

Tithe  for  the  15  years   225   0  0 

Interest  of  capital  employed  at  4  per  cent   280  0  0 

BoUdings   632   0  O 

Costof  making  and  rearing  fences  at  71.  per  perch     •      .      .      •  11  Q 

£10,455  18  7 
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IX. —  Observalims  on  the  Natural  Hi^o)y  and  Economy  of 
various  Insects  affecting  the  Turnip-crops,  inclnding  the  Sur- 
face'Caterpillars,  the  Tumip-gaU  WeeviU  and  the  Dipterous 
Flies  and  Rim-Beetles  infesting  Anbury.  By  John  Curtis, 
F.L.S.,  Cotresponding  IVlember  of  the  Imperial  and  Rojal 
Georgofili  Society  of  Florence,  &c. 

Paper  V. 

Having  fully  discussed  the  various  insects  which  destroy  the 
foliage,  flowers,  and  seeds  of  the  turnips,  I  shall  now  treat  of 
those  which  principally  affect  the  roots.  Some  of  these  may  seem 
to  do  little  mOre  than  disfigure  the  bulb,  yet  it  is  far  from  impro- 
bable that  the  most  harmless  of  them,  by  first  injuring  the  rind, 
may  thus  lead  to  the  decomposition  of  the  bulb,  which  once  begun 
is  speedily  accelerated  by  more  active  agents.  Among  this  por- 
tion of  npxions  insects  are  many  large ,  caterpillars,  called  by 
farmers  and  gardeners  Surface-g^ubs,  that  commit  very  extensive 
depredations  upon  the  turnips,  and  likewise  the  Wireworm,  which 
is  the  most  troublesome,  I  believe,  of  all  insects  to  the  agricul- 
turist, and  will  shortly  form  the  subject  of  a  separate  memoir. 

The  Surface-grubs  or  Surface-caterpillars. 

Of  these  there  are  several  different  sorts,  some  less  injurious 
than  others,  owing  perhaps  more  to  the  i>aucity  of  their  numbers 
than  to  the  want  of  individual  power  to  do  mischief.  One  of  our 
greatest  philosophers  was  well  aware  of  this  when  he  said. 

Insects  act  upon  a  smaller  scale,  but  by  their  united  energies 
sometimes  produce  great  effect;  the  Ant,  hy  establishing  her 
colony,  and  forming  her  magazines,  often  saps  the  foundations  of  the 
strongest  buildings,  and  the  most  insignificant  creatures  triumph, 
as  it  were,  over  the  grandest  works  of  man."*  It  is  a  fact  which 
I  particularly  wish  to  impress  upon  the  mind  of  the  agriculturist, 
that  any  insect  feeding  tipon  his  crops  may  prove  a  great  loss  to 
him  when  it  multiplies  to  excess,  and  this  renders  it  most  essen- 
tial that  he  should  be  able  to  detect  the  first  appearance  of  his 
enemies,  and  watch  their  progress;  which  he  cannot  do  with 
certainty,  xinless  he  will  make  himself  master  of  their  habits,  and 
become  so  well  acquainted  with  the  insects  affecting  his  crops  as 
to  be  almost  able  at  the  first  glance  to  detect  them.  When  this 
is  accomplished,  he  may  hope  to  learn  how  to  deal  with  the  enemy 
opposed  to  him,  and  instead  of  suffering  a  small  number  of 
destructive  insects  to  pass  unheeded,  which,  as  we  have  already 
shown,  may  muliiply  by  millions  in  a  few  weeks,  he  may  employ 
his  best  energies  to  crush  immediately  the  worm  in  the  bud. 

•  Sir  H.  Davy's  Last  Days  of  a  Philosopher,  p.  25C. 
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The  Surface-grubs  have  been  noticed  by  authors  more  than  a 
century  ago;  and  in  1818,  1826,  1827,  and  1836  but  few  vege- 
tables escaped  their  ravages;  and  they  occasioned  so  serious  a 
loss  to  the  farmer,  that  the  Agricultural  Society  of  Saffron  Walden 
and  the  Entomological  Society  of  London  considered  the  subject 
fit  for  a  prize -essay :  in  1818,  which  was  dry,  scarcely  a  good  turnip 
was  left  by  them.*  The  most  conspicuous  of  these  caterpillars  are 
the  ofTspring  of  the  four  following  moths,  called  "  the  Cabbage," 
"  the  Great  Yellow  Underwing,"  the  Heart  and  Dart,"  and  the 
Common  Dart:"  they  all  belong  to  the  Order  Lepidoptera 
and  to  the  Family  NocTuiDiE,  or  night-flying  moths ;  but  when 
disturbed,  some  of  them  do  not  refuse  to  fly  short  distances  by 
day.  The  caterpillar  of  the  first  of  these  moths,  although  often 
secreting  itself  at  the  roots  of  plants,  seems  to  live  upon  the  leaves 
entirely :  it  ought  not  therefore  strictly  to  be  included  in  this 
division ;  but  it  has  so  often  been  sent  to  me  as  a  Surface-grub, 
and  is  so  intimately  connected  with  the  following  species,  which 
it  appears  will  likewise  feed  u}K)n  the  leaves  as  well  as  upon  the 
roots,  that  I  could  not  notice  it  in  a  better  place  than  the  present. 
It  is  included  by  modem  naturalists  in  the  Genus  Mamestra,! 
under  the  name  of 

1.  Noctua  (Mamestra)  BrassicsB,  Linn,,  or  the  Cabbage-moth 
(fig.  I)  :  it  is  of  a  rich  brown  colour;  the  horns  are  like  fine  threads, 
the  feelers  are  very  short,  and  enclose  a  longish  spiral  tongue ; 
the  eyes  are  large  and  hemispherical ;  the  wings  when  at  rest  are 
deflexed,  viz.,  sloping  both  ways,  like  the  roof  of  a  house ;  the 
superior  are  more  or  less  variegated  with  dark  and  light  brown, 
havbg  many  blackish  streaks  upon  the  costal  or  pinion  edge; 
there  are  two  waved  strigse  formed  of  two  black  lines  near  the 
base,  and  another  very  much  crenated  beyond  the  middle ;  be- 
tween this  and  the  second  striga  are  two  lai^e  black  circles  placed 
transversely,  and  sometimes  very  distinct;  there  is  also  a  large 
spot,  the  shape  of  a  human  ear,'  margined  with  white,  and  sur- 
rounded by  a  black  line ;  near  to  the  extremity  or  fringed  edge, 
which  is  festooned  with  black,  runs  a  very  sinuous  line,  forming  a 
W  in  the  middle :  the  inferior  wings  are  brown,  dirty  white  at 
the  base,  the  fringe  whitish,  with  a  brown  line  along  the  centre: 
the  body  is  obtuse  at  the  apex,  especially  in  the  males^  and  the 
same  colour  as  the  under  wings,  the  extremity  being  sometimes 
ochreons,  and  down  the  back  is  a  row  of  black  tufts ;  the  six  legs 
are  brown,  the  thighs  are  very  woolly,  the  foreshanks  are  short, 
with  an  internal  spine ;  the  intermediate  have  a  pair  of  spurs  at  the 
apex;  the  hinder  are  long  and  stout,  spurred  at  the  apex,  with 


*  Major's  Treatise  on  Insects,  p.  1C9. 
t  Curti8*8  Guide,  Genus  847,  No.  7. 
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another  pair  of  spurs  also  a  little  removed  from  them ;  the  feet 
are  five-jointed,  spotted  with  ochre,  terminated  by  minute  claws» 
having  a  tooth  on  the  inside^  and  little  lobes  called  pulvilli :  length 
f  of  an  inch ;  wings  expanding  If  and  upwards. 

This  moth  is  abundant  in  May  and  June ;  it  is  seen  flying  in 
the  evening,  and  sitting  in  the  day-time,  with  its  wings  closed,  on 
the  trunks  of  trees,  in  hedges,  and  on  the  sides  of  cJods  in  fields 
and  gardens.  Last  year  I  bred  many  specimens  towards  the  end 
of  May^  duting  the  whole  of  June,  and  in  the  two  first  weeks  of 
July.  After  having  paired,  the  female  lays  her  eggs  upon  the 
leaves  of  cabbages  and  other  vegetables ;  these  shortly  batchy  and 
immediately  begin  feeding ;  they  are,  I  believe,  always  green  in 
their  early  stages ;  but  when  they  are  full-grown,  being  as  large  as  a 
goose-quill  and  1^  inch  long  or  upwards,  they  vary  exceedingly  in 
colour,  some  being  blackish  above,  and  variegated  with  flesh* 
colour  (fig.  2),  whilst  others  are  green,  slightly  tinged  with  black 
above,  and  the  spiracles  white  (fig.  3)  ;  possibly  these  difierences 
may  be  indications  of  the  sexes ;  both  have  oblique  lines  on  every 
segment  down  the  back :  the  head  is  more  or  less  ochreous  and 
horny,  furnished  with  short  antennae  and  jaws ;  the  first  thoracic 
segment  is  black  above,  and  they  have  six  pectoral,  eight  abdo< 
minal,  and  two  anal  feet.  I  know  of  no  larva  which  is  a  more 
general  feeder  than  this ;  some  caterpillars  will  eat  only  of  one 
plants  others  of  those  which  belong  to  the  same  natural  family 
alone;  but  this  can  accommodate  its  taste  as  local  circumstances 
may  require  to  an  extent  which  is  surprising^  making  a  meal 
indifierently  of  the  saccharine  maize  or  the  acrid  tobacco:  the 
cabbage,  however,  is  the  favourite,  or  rather  the  most  usual>  food 
of  these  animals,  and  I  saw  them  very  abundant  upon  that  v^e- 
table  in  company  with  the  caterpillars  of  Pontia  iVopi,*  in  July, 
August,  and  September  of  last  year.  At  the  same  period  they 
were  devouring  the  tumip^leaves,  and  were  great  enemies  to 
lettuces  and  rape ;  they  were  likewise  particularly  fond  of  the 
Indian  corn,  living  amongst  the  male  flowers,  and  also  in  the  brush 
of  filaments  which  crowns  the  female  spikes,  frequently  eating  it 
smooth  off.  I  was  surprised  to  find  great  numbers  feeding  upon 
the  leaves  of  the  scarlet  geraniums  in  a  lai^e  garden-bed,  the 
beauty  of  the  fine  foliage  being  impaired  by  the  multitude  of 
large  holes  they  had  eaten  in  the  leaves ;  and  in  October  they 
attacked  the  leaves  of  some  red  currant  bushes  :  at  the  same  time 
I  found  them  feeding  freely  in  my  breeding-cage  upon  the  poplar, 
notwithstanding  a  cabbage-leaf  was  there  also.  Although  they 
seem  to  refuse  none  of  the  productions  of  the  field  or  garden, 
it  is  those  of  the  latter  which  suffer  most  from  their  assaults. 


♦  Royal  Agric.  Journ.,  vol.  iii.  p.  312. 
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In  the  summer  and  early  autumn  months^  when  the  caulifloweis 
and  cabbages  have  a  well-formed  heart,  these  ravenous  caterpillars 
not  only  consume  a  great  portion  of  the  plant,  but  render  it  alto- 
gether unfit  for  culinary  purposes  by  the  disgusting  deposit  which 
falls  from  them,  tainting  every  leaf;  and  it  is  scarcely  possible  to 
detect  them,  unless  the  vegetable  be  cut  through  and  even  into 
quarters,  as  they  eat  their  way  into  the  most  solid  parts.  This 
insect  is  abundant  in  all  the  countries  of  Europe  where  cabbages, 
lettuces,  &C.  are  cultivated ;  and  M.  Ckxlart*  says,  "  It  is  extremely 
common  in  France,  where  it  is  the  greatest  scourge  of  the  kitchen- 
gardens.  It  devours  all  the  plants  we  cultivate,  but  principally 
the  different  sorts  of  cabbages,  giving  the  preference  to  the 
Brasnca  capiiafa  alba  (the  cauliflower).  From  quitting  the  egg 
until  its  last  moult,  it  not  only  attacks  the  exterior  leaves  of  that 
plant,  but  it  penetrates  afterwards  into  the  heart ;  and  as  there  are 
generally  many  U^ether,  they  hollow  it  out  entirely  without  any 
external  indications.  In  countries  where  the  tobacco  is  cultivated, 
they  equally  attack  that  plant,  in  spite  of  its  acrimony."  When 
full-grown,  some  bury  themselves  in  the  earth  and  others  rest  upon 
the  surface,  and  change  to  chrysalides  similar  to  fig.  14,  but 
smaller,  of  a  chestnut  colour  with  a  pitchy  shade ;  they  are  often 
enclosed  in  cases  formed  of  the  surrounding  mould,  and  thus  pass 
the  winter  securely :  but  many  of  them  do  not  change  to  pupae 
until  April.  The  moths,  as  before  stated,  issue  from  these  cells 
in  May  or  June. 

The  most  certain  means  of  getting  rid  of  these  troublesome 
caterpillars  is  to  look  over  the  plants  carefully  and  destroy  them ; 
and  as  they  frequently  bide  themselves  by  day  under  the  earth, 
when  they  are  in  their  last  skins,  the  search  might  be  more  suc^ 
cessfully  pursued  at  night  when  they  come  forth  to  feed. 

The  second  species  now  forms  a  portion  of  the  Qbnus  Tri- 
PH  JtNA.f  and  is  called 

2.  Noctua  (Triphsena)  pronuba.  Linn.;  the  Great  Yellow 
Underwing  (fig.  4).  This  moth  varies  greatly  in  the  colour  of 
the  thorax  and  the  upper  wings,  which  are  sometimes  of  a  dull 
ochraceous  or  day-colour,  at  others  of  a  deep  chestnut-brown, 
and  there  is  an  intermediate  variety  more  fulvous  and  variegated 
with  bright  brown;  the  feelers  are  pointed,  forming  a  beak  to 
the  head,  and  between  them  is  a  longish  spiral  tongue;  the 
horns  are  slender  and  setaceous,  like  brisdes;  the  eyes  large 
and  semiglobose ;  the  thorax  is  large ;  the  wings  when  at  rest 
cover  each  other  horizontally,  being  depressed  ;  the  superior 
are  long,  and  have  two  double-waved  strigse  towards  the  base 


*  Hist.  Nat.  des  Lep.  de  France,  vol.  vii.,  p.  38. 
t  Ciirtis's  Guide,  Genus  843,  and  Brit.  Ent.  fol.  and  pK  34a 
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and  another  beyond  the  middle ;  on  the  disc  are  two  spots,  one 
oval,  the  other  ear-shaped,  with  the  centre  more  or  less  blade,  and 
towards  the  apex  and  close  to  the  costa  are  two  black  spots ;  with 
the  exception  of  these  spots  and  the  dark  ear,  the  markings  often 
vanish  as  in  the  specimen  figured ;  the  inferior  wings  are  ample, 
and  of  an  orange-colour  with  a  blackish  border,  not  reaching  the 
margin,  the  edges  being  waved,  broadest  above,  and  narrowed 
towards  the  anal  angle ;  body  depressed,  fulvous-orange,  deepest 
at  the  apex,  which  is  broadest  in  the  males :  legs  six,  long  and 
dark  rusty-brown  ;  first  pair  of  shanks  short,  with  an  internal  spine  ; 
intermediate,  with  a  longish  pair  of  unequal  spurs  at  the  apex ; 
hinder,  long  with  similar  spurs  at  the  apex,  and  another  pair  near 
the  middle,  all  spotted  with  ochre;  feet  long,  five-jointed,  and 
rough  beneath,  with  rows  of  short  bristles ;  claws  minute,  with  a 
tooth  on  the  inside :  length  upwards  of  an  inch ;  wings  expanding 
nearly  2^  inches.    There  is  also  a  variety  with  the  fore- part  of  the 
thorax,  the  upper  side  of  the  feelers,  and  the  costa  of  the  superior 
wings,  as  far  as  the  middle,  of  a  paler  colour  than  the  other  por- 
tions of  those  parts  ;  this  variety  has  been  named  by  the  German 
naturalists,  Triphcena  mnuha. 

This  large  and  beautiful  moth  is  very  abundant  in  most  seasons 
during  hay-making,  viz.,  from  the  beginning  of  June  to  the 
middle  of  July,  in  fields,  gardens,  and  hedges.  On  turning  over 
the  cut  hay  in  the  morning,  I  have  seed  multitudes  which  iiad 
sheltered  there,  spring  up  and  fly  a  few  yards,  when  they  gene- 
rally dropped  down  and  again  secreted  themselves  amongst  the 
grass.  I  beheve  they  are  found  throughout  Europe,  and  Mr. 
Lyell  observed  one  on  Mont  Blanc,  the  7th  of  July,  1818,  above 
the  height  of  perpetual  snow,  which  proves  how  well  even  the 
moth  can  resist  a  low  temperature. 

I  have  frequently  received  the  caterpillars  of  this  moth  with 
other  Surface-grubs,  and  in  November,  1841,  the  Rev.  C.  Clarke, 
of  Henstead,  in  SuflFolk,  sent  me  several,  which  he  found  with 
others  of  A,  exclamatimis  (fig.  7)  at  the  roots  of  the  turnips; 
from  which  it  is  evident  that  they  either  feed  upon  the  bulbs  or 
the  leaves,  perhaps  upon  both,  which  is  rather  remarkable,  be- 
cause some  authors  state  that  they  live  upon  the  roots  of  grass, 
and  this  opj^iion  seems  to  be  confirmed  by  the  moths  inhabiting 
hay-fields  in  such  abundance ;  on  the  Continent,  however,  they 
eat  many  of  the  cruciferous  plants,  especially  the  Shepherd's 
Purse  ( Thlaspi  Bursa-pastoris),  and  they  are  said  to  be  equally 
fond  of  the  groundsel  (Senecio  vii/garis).  These  larvae  conceal 
themselves  during  the  day,  and  come  out  to  feed  at  night ;  they 
are  either  of  a  dirty-green  with  a  coppery  tinge,  or  of  a  yellowish- 
green  variegated  on  the  back  and  sides  with  rosy-brown  and 
minutely  freckled;  the  underside  is  pale  green;  the  head  is 
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ochraceous,  with  two  black  stripes  in  front  and  a  fuscous  spot 
between  them ;  the  first  thoracic  segment  has  a  brownish  or  black 
lonnle  above,  but  not  glossy;  there  are  three  pale  lines  down  the 
back,  the  central  one  being  the  narrowest,  the  other  segments 
having  a  blackish  streak  on  the  inside,  excepting  the  first  four, 
forming  seven  long  spots,  the  twelfth  segment  is  green  with  four 
fnscous  spots,  and  the  apex  is  brown ;  the  spiracles  are  black,  the 
head  and  tail  slightly  hairy,  and  there  are  a  few  short  hairs  scat- 
tered over  the  body ;  they  are  very  fat,  but  not  in  the  least 
shining :  they  can  walk  and  cling  pretty  well ;  the  six  pectoral 
feet  are  ochreous,  the  other  ten  have  the  coronets  black :  they 
are  1 J  of  an  inch  long,  sometimes  as  thick  as  a  swan's  quill 
(fig.  5). 

These  caterpillars  live  through  the  winter,  and  can  bear  very 
severe  cold ;  for  I  took  one  home  that  was  embedded  in  ice  in 
December  on  an  inundated  meadow,  and  it  not  only  recovered, 
but  ate  a  hole  in  a  plantain-leaf  in  the  spring :  they  frequently 
hibernate  just  beneath  the  turf  or  surface  of  the  soil,  and  come 
out  again  to  feed  in  the  spring ;  they  finally  bury  themselves  in  the 
ground  about  April,  when  they  form  cases  of  the  earth,  and  change 
to  large  chrysalides  of  a  bright  reddish  brown,  like  fig.  14,  from 
which  the  moths  emerge  early  in  the  summer. 

These  larvse  are  often  alluded  to  by  gardeners  as  a  very  trouble- 
some species,  and  there  seems  to  be  good  evidence  of  their  being 
so,  for  we  have  shown  that  this  variety  is  undoubtedly  one  of  those 
Surface-grubs  which  infest  the  turnips  ;  but  unscientific  men  are 
very  vague  in  their  descriptions,  and  often  confound  a  number  of 
things  under  the  name  of  grubs  ;  this  is  not  surprising  when  we 
are  aware  that  nothing  is  more  difficult  than  to  trace  these  animals 
through  their  different  skins  and  transformations,  since  they  vary 
greatly  in  colour,  live  a  long  time,  and  notwithstanding  the 
greatest  care  and  attention  they  often  die  in  the  chrysalis  state. 
If  the  writer  be  correct  as  to  the  identity  of  the  insects,  the  fol- 
lowing statements  by  J.  D.  will  at  once  show  how  mischievous  this 
caterpillar  is: — "Early  in  May,  1833,  I  sowed  a  small  bed  of 
onions ;  a  plentiful  crop  arose,  but  from  then  till  September  12th 
the  plants  have  kept  withering  until  half  are  gone.  As  the  herb- 
age was  in  some  cases  wholly,  in  others  partially  eaten  through  at 
the  earth's  surface,  it  seemed  clearly  the  work  of  insects ;  but 
I  could  find  none.  The  bulb  was  partly  decayed  as  well  as 
eaten.  Since  the  soaking  rains  which  fell  on  September  1st,  2nd, 
and  3rd,  the  onions  disappeared  altogether  at  one  end  of  the  bed, 
and  this  sight  prompted  me  on  the  14th  of  September  to  dig  the 
whole  up.  The  bed  was  7  feet  long  by  3  J  wide ;  and  in  this 
area  I  found  forty- seven  grubs,  most  of  them  full-grown,  some  of 
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tbem  quite  so,  I  suppose  ofNoctua  pronvba''*  In  another  place 
he  says,  The  grub  of  this  moth  is  that  jellowish-brown,  tough- 
skinned  grubf  which  every  gardener  has  seen  repeatedly  on  aiid 
just  under  the  very  surface  of  the  soil,  where  it  eats  through  the 
collar  or  stem  of  the  young  cabbage^plants,  &c.,  and  from  nume- 
rous observations  I  have  concluded  that  it  prefers  the  cruciferous 
plants  of  any  or  every  genus  to  the  plants  of  other  natural  orders, 
as  the  Crvcifera  have  all,  in  a  greater  or  less  degree,  a  mustard 
flavour.  Seven  or  eight  years  ago  it  destroyed,  on  the  farm  of 
C.  Harrison,  Esq.,  at  Bury  St.  Edmund  s,  numerous  young  plants 
of  turnips,  when  possessed  of  seven  or  eight  leaves,  by  eating 
through  their  incipient  root-stalks  or  bulbs ;  hereupon  the  plants 
would  fall  aside  and  die:  they  produced  the  N,  pronuba'^'l 

The  two  following  very  destructive  species  are  included  by  our 
present  system  in  the  Genus  Agrotis  ;§  their  larvse  appear  to  be 
very  similar,  and  their  economy  precisely  the  same. 

3.  Noctua  (Agrotis)  exclamationis.  Linn,,  the  Heart-and-Dart 
moth  (fig.  6),  has  received  these  names  from  the  markings  of  the 
wings  resembling  a  note  of  exclamation  and  a  heart  and  a  dart 
It  is  of  a  clay«colour ;  the  horns  are  like  fine  bristles,  but  in  the 
male  they  appear  lightly  toothed  like  a  comb,  most  distinctly  near 
the  base,  in  consequence  of  each  joint  producing  a  fringe  of  short 
hairs :  the  feelers  are  short  and  almost  black  beneath,  with  a  little 
joint  protruding  at  the  apex,  and  between  them  is  a  strong  spiral 
tongue ;  on  the  front  of  the  thorax  is  a  transverse  black  spot ;  the 
wings  repose  in  a  horniontal  position,  being  then  flat,  with  one  of 
the  superior  lying  over  the  other  as  in  the  Great  Yellow  Under- 
wing  ;  the  superior  wings  are  rather  long  and  narrow,  darkest  at  the 
costal  edge,  which  is  spotted  with  darker  and  paler  marks ;  there 
are  two  waved  double  lines  near  the  base,  and  to  the  second  is 
attached  an  elliptical  piceous  streak ;  above  it  is  a  ring  with  a 
pupil,  and  beyond  this  a  dark  ear-shaped  mark ;  then  follows  a 
transverse  denticulated  line,  and  nearer  the  fringed  margin  a  pale 
and  very  irregular  line :  the  inferior  wings  are  white,  excepting 
the  upper  margin  and  the  nervures,  which  are  brownish:  the 
body  is  a  little  depressed,  dark-brown,  lighter  at  the  base ;  the 
apex  obtuse  in  the  male,  conical  in  the  female ;  the  six  1^  are 
long  and  piceous,  the  fore-shanks  are  short,  and  have  an  internal 
spine ;  the  intermediate  have  a  pair  of  unequal  spurs  at  the  apex, 
as  well  as  the  hinder,  which  have  likewise  another  pair  at  the 

*  Gardener's  Mag.,  vol.  ix.,  p.  573. 

t  This  sentence  rather  alludes  to  the  larva  of  a  Tipiila,  I  should  say. 
J  Grardener's  Mag.,  vol.  ix.,  p.  504. 

§  Curtis's  Brit.  Ent.,  pi,  and  fol.  165;  and  Guide,  Gen.  834,  Nos.  11 
and  16. 
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middlej  and  are  ciliated  outside  at  the  base  :*  all  the  feet  are  five* 
jointed  and  spiny  beneath^  terminating  in  minute  daws  with  a 
tooth  on  the  inside,  and  furnished  with  little  pul villi:  the  tips  of 
the  shanks  and  of  all  the  tarsi  are  whitish.  The  female  diiFers 
from  the  male  in  having  simple  and  not  pectinated  horns,  and  the 
underwings  are  dark-brown,  instead  of  white;  length  f  of  an 
inch,  expanse  not  quite  1 

This  moth  is  exceedingly  abundant  all  over  Europe,  and  it  is 
even  a  common  insect  at  the  Cs^pe  of  Good  Hope.  There  are 
two  broods  of  it  annually  in  France,  and  it  is  found  plentifully  in 
England  in  June,  mostly  towards  the  end  of  the  month,  in  fields 
and  gardensj  on  weedy  banks,  &c.,  about  which  it  flies  at  the 
close  of  day.  The  eggs  laid  by  the  female  produce  larvae,  which 
are  said  to  live  upon  the  groundsel ;  but  that  is  doubtful,  for  a 
friend  and  myself  have  bred  this  moth  from  the  caterpillars  which 
were  found  at  the  roots  of  turnips ;  it  is  possible  they  feed  upon 
both.  However  this  may  be,  it  is  a  most  destructive  animal  to 
crops  of  this  valuable  plant,  and  sometimes  in  company  with  the 
following  species  destroys  immense  numbers  at  every  stage  of 
their  growth.  Towards  the  end  of  last  August  in  Surrey  they 
attacked  the  margins  of  a  field  of  swedes  under  a  hedge  full  of 
elm-trees ;  same  of  the  plants  were  observed  to  be  dying,  and  on 
being  pulled  up,  the  crown  was  found  separated  from  the  root,  as 
exhibited  at  fig.  8,  and  on  searching  there,  one  of  the  caterpillars 
was  discovered ;  but  in  a  neighbouring  enclosure  as  many  as  four 
were  detected  at  one  root,  and  they  had  spread  themselves  into 
the  middle  of  the  field.  There  can  be  no  doubt  that  this,  like 
the  other  species,  hves  through  the  winter;  for  a  friend  in 
Suffolk  supplied  me  with  a  considerable  number  of  the  cater* 
pillars  cm  the  20th  of  November,  which  were  taken  from  the 
roots  of  potatoes  in' one  of  his  fields. 

This  caterpillar,  fig.  7s  is  of  a  dull  lilac-colour,  with  a  broad 
space  down  the  back  more  ochreous  and  lighter,  the  margins 
being  bounded  by  an  indistinct  but  darker  line,  and  there  is  a 
double  fuscous  line  down  the  centre ;  the  underside  is  pale  dull 
whitish-green ;  the  head  is  brown ;  the  jaws,  eyes,  two  oblique 
lines  at  the  base,  and  a  dot  between  them,  black,  as  are  the  nine 
spiraclea  also;  the  first  thoracic  segment  is  rather  horny,  and 
brown  above,  variegated  with  darker  spots;  the  other  segments 
have  four  little  tubercles  on  the  back  of  each,  and  several  on  the 
sides,  all  of  them  producing  a  short  hair :  the  six  pectoral  leg3 
are  ochraceous,  the  claws  black,  the  eight  abdominal  and  two  anal 
feet  are  brown  at  their  extremities;  they  are  full  1^  inch  long, 
and  as  thick  as  a  small  goose-quill.    This  is  not  so  cylindriod 


♦  Curtis's  Brit.  Ent.,  pi.  16&.  fig,  8t, 
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as  the  other  species  are,  being  somewhat  depressed  above  and 
flattish  beneath,  which  is  probably  a  better  form  for  burrowing 
under  the  roots ;  they  walk  rapidly,  but  cannot  stick  fast  by  their 
feet,  and  consequently  soon  fall  ofT  anything  they  are  placed  uiH>n : 
the  chrysalis  like  the  others  is  formed  in  the  earth. 

Another  species  belonging  to  the  same  genus,  and  equally  if 
not  more  destructive,  is  the  offspring  of  a  moth  which  has  been 
named  by  Ochsenheimer 

4.  Noctua  (Agrotis)  Segetum,  the  common  Dart-moth  (fig.  9 ) : 
it  is  generally  of  a  reddish-brown,  but  varies  so  greatly  in  the  tint 
of  the  upper  wings,  which  are  sometimes  of  a  clay-colour,  as  well 
as  in  the  strength  and  shape  of  the  markings  upon  them,  that 
Mr.  Haworth  has  described  it  under  nine  diflerent  names  in  his 
*  Lepidoptera  Britannica/  The  feelers,  tongue,  and  horns  are 
like  those  of  A.  exdamationis,  but  the  latter  are  more  decidedly 
pectinated  in  the  males  ;*  the  wings  are  also  placed  in  the  same 
way  in  repose  as  in  that  species ;  the  superior  are  freckled  with 
brown,  there  are  two  double- waved  lines  across  the  base,  to  the 
second  of  which  is  attached  a  black  oval  or  elliptical  spot,  mar- 
gined with  black ;  on  the  disc  is  a  ring  circled  with  black  and 
dark  in  the  centre,  with  a  large  ear-shaped  spot  by  its  side  of  the 
same  tint ;  beyond  these  is  a  double  indented  and  waved  line,  and 
near  the  margin  a  still  more  irregular  one ;  at  the  base  of  the 
fringe  is  a  row  of  black  lunate  spots:  the  inferior  wings  are  pure 
white  with  an  opalescent  shade,  the  nervures  and  a  line  along  the 
margin  are  fuscous ;  the  body  is  brown,  palest  at  the  base :  the 
six  legs  are  grisly,  but  formed  like  those  of  A.  eorclamationi^s. 
The  female  is  much  darker,  and  the  horns  are  simple:  the  head, 
thorax,  and  upper  wings  are  deep  chocolate  or  brown,  the  mark- 
ings, so  visible  in  the  males,  being  almost  obliterated  in  this  sex : 
the  under  wings  are  dirty-white,  softening  into  fuscous  at  the 
margin,  the  nervures  being  of  the  same  colour :  length  from  8 
lines  to  |  of  an  inch,  expanse  from  If  to  2  inches. 

This  moth  is  sometimes  seen  flying  in  multitudes  about  the 
tops  of  hedges  soon  after  sunset,  in  June  and  July,  and  I  have 
taken  it  on  the  sand-hills  near  Sandwich  in  the  middle  of  October ; 
from  this  it  may  be  inferred  that  there  are  either  two  broods  in  a 
year,  or  that  there  is  a  constant  succession  of  them  during  the 
summer  and  autumn  months.  It  seems  to  be  universally  distri- 
buted, being  found  in  almost  every  part  of  Europe,  and,  like  the 
foregoing  species,  is  equally  common  at  the  Cape  of  Good  H«pc 
The  females  lay  their  eggs  in  the  earth  in  the  month  of  August, 
or  earlier,  and  the  young  caterpillars  emerge  from  the  shells  in 
about  ten  days  or  a  fortnight,  and  after  living  through  the  winter 


♦  Curtb'8  Brit.  Ent.,  pi.  165,  figs.  1  and  l^ 
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they  attain  to  the  length  of  1 J  or  nearly  2  inches,  when  they  are  as 
thick  as  a  small  goose-quill.  They  are  smooth  and  shining,  and  of 
a  pale  lurid  ochraceous  colour^  faintly  freckled,  with  a  broad  space 
down  the  back  often  rosy,  and  a  few  short  hairs  scattered  over  the 
body ;  down  the  centre  is  a  double  dark  line^  with  another  less 
distinct  on  each  side;  between  these  are  two  black  dots  placed 
obliquely  on  each  segment,  and  likewise  three  black  dots  on  each 
at  the  base  of  the  thighs :  like  the  foregoing  species  they  have  six 
pectoral y  eight  abdominal^  and  two  anal  feet:  the  head  is  horny, 
the  mouth  and  little  horns  are  rusty,  the  minute  jaws  black :  the 
eyes  are  ochreous  dotted  with  black,  the  internal  margin  being 
edged  with  the  same  colour,  forming  nearly  a  x  on  the  face :  the 
first  thoracic  segment  is  brown  divided  by  three  pale  lines ;  it  is 
very  homy  and  shining,  which  is  much  less  the  case  in  J,  excla- 
mationis,  and  not  at  all  so  in  another  species  (fig.  12) :  when 
disturbed  they  roll  themselves  up,  but  do  not  remain  long  before 
they  are  again  in  motion  (fig.  10). 

On  the  7th  of  June  last  year,  Mr.  C.  Parsons  sent  me. some  of 
these  caterpillars  from  Essex,  which  were  nearly  full-grown ; 
they  were  doing  great  mischief  to  the  young  mangold-wurzel 
plants,  the  roots  of  which  they  ate  through  just  below  the  crown, 
as  shown  at  fig.  11;  they  also  attacked  the  potatoes  when  just 
pushing  out  of  the  ground.  They  were  exceedingly  voracious, 
and  fed  freely  upon  lettuce -leaves  which  I  gave  them :  they  lived 
some  time  in  a  garden-pot  containing  a  turnip-root  and  a  potato, 
but  eventually  <hed,  I  believe,  for  want  of  more  moisture.  The 
second  week  of  last  August  I  received  a  considerable  number  of 
the  same  sort  from  a  crop  of  swedes  in  Surrey :  the  field  had 
been  wheat,  was  ploughed  in  the  autumn,  got  ready  for  turnips, 
and  sown  all  at  once  at  the  usual  time.  In  September,  1839,  a 
field  of  swedes  at  Farnham,  in  the  same  county,  was  entirely  de- 
stroyed by  these  caterpillars,  many  of  which  I  endeavoured  to  rear, 
but  they  all  died  in  the  winter :  they  lived  underground,  and  ate 
large  holes  in  the  roots,  and  came  out  at  night  to  feed,  apparently 
upon  the  leaves.  In  August  and  September,  1835,  they  were 
exceedingly  numerous  in  Suffolk,  and  did  considerable  injury  to 
the  bulbs  of  the  turnips.  In  November,  1841,  I  received  a  con- 
siderable stock  from  the  Rev.  C.  Clarke;  they  were  then  actively 
engaged  in  eating  large  holes  in  the  bulbs,  which,  being  soon 
filled  with  earth,  were  thereby  rendered  very  difficult  to  clean, 
and  not  so  beneficial  to  stock.  At  an  earlier  period  of  their  lives, 
and  about  the  second  hoeing  in  July,  their  economy  was  a  little 
varied,  for  they  then  ate  oflF  the  whole  crown  of  the  plant  a  little 
below  the  surface,  and  separated  it  from  the  bulb  in  a  similar  way 
to  fig.  8. 

These  caterpillars  will  attack  the  roots  of  a  great  variety  of 
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plants^  especially  those  of  corn ;  from  whence  they  are  called  in 
Germany  "  the  Winter  Corn-moth.*'  In  that  country  they  are 
sometimes  very  destructive  to  the  autumn-sown  corn^  and  likewise 
in  Russia^  from  whence  they  have  spread  over  Poland  into  north- 
em  Germany  and  Prussia  and  so  great  were  their  numbers  at 
intervals,  that  many  districts  have  been  threatened  with  famine 
from  their  ravages.  This  caterpillar  is  likewise  a  troublesome 
visiter  to  the  gardener  as  well  as  the  farmer,  for  it  not  only  de- 
stroys the  com  and  turnip  crops  by  eating  up  the  roots  and  leaves, 
but  it  attacks  lettuces,  spinach,  beet,  and  also  a  variety  of  flower- 
roots,  as  auriculas,  &c.,  doing  the  greatest  mischief  in  seedling 
beds.  Upon  the  continent,  as  the  harvest  is  early,  these  larvse  are 
at  that  period  generally  compelled  to  subsist  upon  the  roots  of 
grasses  ,but  as  soon  as  the  corn  shoots  up  in  September  and  Octo- 
ber they  resort  to  the  tender  roots  for  food ;  and  this  shows  how 
essential  it  is  to  keep  the  land  clean,  by  collecting  and  burning 
the  bent-grass  and  similar  weeds,  for  in  the  absence  of  these  it  is 
far  from  improbable  that  the  eggs  would  not  be  laid,  or,  if 
they  were,  that  the  caterpillars  when  hatched  would  speedily  be 
starved  to  death.  They  pass  the  winter  in  a  ball  of  earth  the 
shape  of  an  egg,  formed  2  or  3  inches  below  the  surfacei  in  the 
cavity  of  which  they  are  completely  protected  both  from  frost  and 
wet.  In  the  early  spring  the  caterpillars  leave  their  winter-cells 
and  again  feed,  without  doing  much  injury,  until  the  end  of  May 
or  beginning  of  June,  when  they  finally  enter  the  earth  to  undergo 
their  transformation  to  a  brown  chrysalis,  in  which  state  they 
generally  remain  a  month,  when  the  moth  is  produced.  The 
seasons  and  climate,  as  well  as  the  causes  already  alluded  to,  may 
occasbn  a  considerable  difference  in  the  periods  when  the  perfect 
insect  comes  forth,  for  it  is  said  that  in  France  the  moth  does  not 
appear  until  the  end  of  July  or  the  beginning  of  August,  whereas 
in  Austria  it  is  recorded  as  hatching  at  the  end  of  June  or  begin- 
ning of  July,  as  it  does  in  England. 

The  economy  of  this  caterpillar  has  been  faithfully  related  by  a 
very  careful  olraerver  of  nature  if  and  as  his  account  embodies 
some  facts  which  have  not  come  under  my  own  observation,  I 
cannot  do  better  than  conclude  its  history  by  transcribing  his  re- 
marks :  "  The  grub  is  also  a  very  formidable  assailant  in  the  more 
advanced  state  of  the  (turnip)  plant,  near  to  which  it  forms  a 
round  hole  in  a  vertical  direction  (in  appearance  like  that  of  an 
earth-worm,  but  open  at  the  top),  about  2  or  3  inches  deep  in 
the  earth.  At  the  bottom  of  this  it  remains  during  the  day 
(unless  it  be  dark  and  moist),  and  at  night  emerges  from  its 


*  Kollar  8  Nat.  der  Schad.  Insecten,  p.  106. 
t  Mr.  H.  Le  Keux,  in  Trans.  Ent.  Soc.,  vol,  ii.  p.  32i 
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burrow  and  commences  an  attack  upon  the  plant  by  eating  round 
the  neck  of  it,  and  eventually  detaching  the  upper  part  from  the 
root;  or  a  single  leaf  is  eaten  through  at  the  stem,  and  when  fallen 
on  the  ground^  the  nearest  edge  is  draped  to  the  burrow^  where 
it  is  drawn  in  and  devoured  during  the  day.    Last  year  (1836), 
the  turnips  sown  on  the  south  side  of  a  hill  having  entirely  failed, 
it  was  ploughed  in  furrows,  and  each  filled  with  yard-dung,  and 
the  earth  turned  over  it  by  the  plough ;  and  on  the  first  rainy  day 
a  number  of  young  plants  of  the  Swedish  turnip  (thinned  out 
from  a  patch  in  a  moist  situation  on  the  north  side)  were  planted 
on  the  ridges  18  inches  asunder,  and  very  soon  grew  remarkably 
strong  and  healthy ;  but  after  the  few  straggling  plants  in  the 
part  left  unploughed  had  been  destroyed  by  the  grub,  then  those 
at  the  extreme  ends  of  the  ridges  began  to  disappear,  and  plant 
after  plant  followed  from  the  same  cause,  until  very  few  were  left. 
Having  noticed  one  fine  plant  at  a  distance  of  6  or  7  yards  from 
any  other,  and  that  a  grub  had  just  formed  his  burrow  and 
begun  to  attack  it,  I  dissolved  ^  of  an  ounce  of  common  salt  in 
a  quart  of  water,  and  poured  it  over  the  plant,  taking  care  not  to 
let  any  run  into  the  hole,  or  to  disturb  the  grub.    When  I  ex- 
amined the  plant  the  following  day,  no  further  injury  had  been 
(lone  to  it,  and  on  digging  up  the  burrow  I  found  it  had  been 
deserted  by  the  grub,  which  I  have  no  doubt  had  travelled  to  the 
next  plant,  although  at  least  6  yards  distant,  for  there  I  found  a 
burrow  and  a  recent  attack  upon  the  plant  which  the  day  before 
was  uninjured.    I  now  washed  this  also  and  several  others  with 
the  solution  of  salt,  and  for  ten  days  (during  which  the  weather 
was  hot  and  dry)  no  one  of  them  received  further  injury  until  a 
heavy  shower  of  rain  fell,  after  which  (as  I  did  not  wash  them 
agpftin)  they  shared  the  fate  of  all  the  others.    In  such  cases  it 
might  be  worth  while  to  employ  children  to  dig  them  out,  for 
they  are  easily  found,  as  may  appear  from  my  having  collected 
upwards  of  thirty  in  less  than  half  an  hour ;  but  the  most  keen 
searcher  for,  and  destroyer  of  these  is  the  rook,  and  I  attribute 
their  increase  in  this  instance  to  the  mistaken  vigilance  of  the 
farmer  in  shooting  any  one  of  them  which  ventured  to  set  foot 
upon  the  land,  and  hanging  him  up  as  a  warning  to  his  brethren 
of  the  reward  they  would  meet  with  for  any  friendly  endeavours  to 
relieve  him  from  the  ravages  of  so  destructive  an  enemy  as  the 
grab." 

One  cause  of  the  great  mischief  arising  from  the  attacks  of  the 
caterpillars  of  this  and  the  preceding  species  is,  their  capability 
of  travelling  at  a  very  rapid  rate  from  one  spot  to  another ;  for  in 
this  way,  as  soon  as  a  caterpillar  has  eaten  through  the  root  of  a 
young  plant,  it  marches  off  in  quest  of  another,  and  thus  the  evil 
is  greatly  multiplied ;  and  on  removing  a  little  of  the  earth  sur- 
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There  seem  to  be  very  few,  if  any,  intervab  of  the  year,  when 
icme  of  these  surface-grubs  are  not  at  work ;  they  consequently 
become  very  formidable  enemies  to  the  turnip-crops  where  they 
abound :  in  the  summer  it  is  evident  that  they  destroy  the  young 
plants  by  separating  the  crown  from  the  root,  and  in  the  autumn 
and  in  mild  winters  they  eat  large  canities  in  the  bulbs,  which, 
besides  making  them  less  wholesome  food  for  stock,  reduce  their 
weight,  and  render  them  more  subject  to  decay,  from  the  alternate 
e&cts  of  wet  and  frost :  those  caterpillars,  likewise,  which  live 
through  the  winter  and  come  out  to  feed  in  the  spring,  are  ready 
to  attack  any  young  crop  that  may  be  conveniently  reached  by  them. 

I  shall  now  lay  before  the  agriculturist  the  various  methods 
that  have  been  suggested  for  the  destruction  of  these  caterpillars^ 
for  whilst  in  the  egg  state,  which  appears  to  be  seldom  earlier 
than  midsummer,  the  fields  are  producing  their  crops ;  it  is  there- 
fore at  least  inconvenient  to  attenript,  if  not  impracticable,  to  do 
any  good,  except  perhaps  on  fallows,  by  ploughing,  harrowing, 
and  working  the  soil,  which  must  be  one  of  the  most  effectual 
means  of  rendering  the  attacks  of  most,  if  not  of  all,  insects 
abortive,  at  least  after  the  6rst  assault,  for  nowhere  do  they  in- 
crease and  luxuriate  more  than  on  neglected  and  slovenly  cul- 
tivated lands.  Like  many  other  wild  animals  they  will  multiply 
greatly  in  a  favourite  spot  if  unmolested ;  but  when  harassed  and 
disturbed,  they  will  depart  for  a  more  eligible  locality.  Neatness 
therefore,  and  constant  attention  to  the  crops,  are  as  essential 
in  the  field  as  in  the  garden,  and  they  will  be  attended  with  the 
same  beneficial  results  as  care  and  cleanliness  ensure  in  the  fold 
and  stable  when  bestowed  upon  our  stock  and  teams.  There  is 
likewise  little  doubt,  from  the  astonishing  sagacity  which  insects 
exhibit,  that  the  females  would  only  lay  their  eggs  in  fields 
where  there  was  a  fair  prospect  of  the  young  caterpillars  finding 
at  once  the  food  necessary  for  their  sustenance;  for  so  perfect  is 
their  instinct,  that  a  butterfly  will  traverse  a  wood  in  every  direc- 
tion to  find  a  leaf  of  the  tree  on  which  alone  her  caterpillars  will 
feed.  This  is  very  astonishing,  for  what  impulse  can  lead  the 
butterfly,  which  for  her  own  nourishment  only  extracts  nectar 
from  flowers,  to  a  certain  kind  of  tree,  there  to  deposit  her  eggs 
upon  the  most  sheltered  part  of  the  foliage?*    It  is  undoubtedly 


*  I  was  in  an  extensive  wood  last  April  where  I  saw  only  one  tree  of  the 
Alder-Buckthorn,  Rhamnut  Frangula;  hovering  about  it  I  observed  a 
feimle  Brimstone  Butterfly,  Gonepteryx  Rhamni,  the  larva  of  which  feeds 
only  upon  that  and  the  common  Buckthorn :  she  seemed  to  have  some  diffi- 
culty in  selecting  a  proper  leaf,  but,  having  done  so,  she  bent  her  body  and 
deposited  an  egg  on  the  underside ;  and  although  I  went  within  a  few 
inches  of  her  to  witness  the  operation,  nothing  coidd  divert  her  from  her 
purpose,  but  immediately  after  she  flew  away. 
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the  divine  law  of  the  Creator  which  directs  the  insect  in  its  ways 
as  well  as  the  planet  in  its  course  ! 

As  it  appears  to  be  impracticable  to  destroy  the  eggs,  we  must 
attack  these  creatures  when  they  are  in  the  caterpillar  or  feeding 
state,  and  even  at  that  period  of  their  existence  we  know  nothing 
at  present,  until  they  are  more  than  half-grown,  and  their  presence 
is  only  detected  by  the  mischief  they  are  doing.  Even  then  it  is 
diflScult,  as  it  is  in  most  cases,  to  apply  a  certain  remedy ;  but  as 
they  come  out  only  in  the  evening,  to  feed  during  the  night,  lying 
concealed  by  day  in  the  earth  or  under  clods,  stones,  and  rubbish, 
it  is  evident  that  the  proper  time  to  apply  any  destructive  liquids 
and  powders  must  be  after  sunset.  Tobacco- water  will,  for  in- 
stance, kill  the  surface-caterpillars,  if  it  come  fairly  in  contact 
with  their  skins ;  but  if  the  turnips  were  profusely  watered  with 
that  liquor  in  the  daytime,  I  suspect  it  would  not  destroy  a  de- 
cimal part,  since  those  in  the  earth  would  descend  to  a  greater 
depth  as  soon  as  they  detected  the  hateful  shower. 

Bouche  says  that  in  a  garden  the  only  remedy,  which  is  a  very 
troublesome  one,  is  to  search  for  and  kill  these  caterpillars. 
Kollar  also  believes  the  best  method  is  to  collect  them  into 
pots  and  kill  them  with  hot  water,  when  the  tub,  which  may  be 
placed  where  most  convenient  in  the  field,  is  sufficiently  fuU,  or 
the  labour  is  ended ;  of  course  the  vessel  must  be  closely  covered 
to  prevent  their  escape.  The  value  of  being  acquainted  with  the 
habits  of  insects  is  very  manifest  with  regard  to  these  cateroillars, 
for  any  one  ignorant  of  their  economy  might  search  for  them  in 
vain.  The  best  plan  to  be  adopted  will  be  to  turn  over  the  stones 
and  clods  by  day,  and  to  pick  them  off  the  plants  after  sunset 
with  a  lantern ;  and  occasionally  they  may  be  found  in  the  day, 
when  they  leave  their  hiding-places  to  change  their  skins  or  to  fix 
on  a  suitable  spot  to  undergo  their  transformation  to  a  chrysalis. 
Kollar  remarks  that  the  operation  of  collecting,  like  all  others  of 
a  similar  nature,  should  be  simultaneous  on  a  farm  or  in  a  parish, 
and  requires  the  united  force  of  the  neighbourhood,  without  which 
anything  like  extirpation  cannot  be  effected.  When  turnips  or 
cabbage-plants  have  been  bitten  off  in  the  night,  the  soil  should 
be  removed  as  soon  as  possible  from  the  stem  or  root,  to  the  depth 
of  an  inch  or  two,  where  the  enemy  will  generally  be  found  se- 
creted and  enjoying  his  repose. 

Mr.  Denyers  recommends  laying  dry  soot  an  inch  thick  over  the 
ground  and  digging  it  in : — In  the  grub  s  attacks  on  plants  of 
the  cabbage  family,  its  habit  is  to  eat  some  nearly  and  others  quite 
asunder,  a  little  below  the  heart:  it  often  greatly  annoys  the 
farmers  in  their  turnip-fields.  I  have  made  use  of  the  above 
remedy  and  have  never  found  it  fail.''*  Mr.  Mathers  also  says,— 
'~  *  Graidener's  Mag.,  vol.  ix.  p.  573. 
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"In  May,  1829,  my  plants  of  cauliflowers  and  cabbages  were  all 
going  off  by  the  grub,  which  had  totally  destroyed  the  lower  part 
of  the  root ;  but  by  applying  a  small  handful  of  soot  to  the  stem  of 
each  and  earthing  them  up  immediately,  they  threw  out  fresh 
fibres,  which  very  much  astonished  me,  and  the  plants  grew  more 
rapidly  and  made  very  fine  heads."*  From  these  reports  it  seems 
that  soot  is  very  offensive  to  the  surface-grubs,  and  most  probably 
would  be  very  beneficial  at  the  early  stages  of  the  turnips,  but  we 
fear  it  is  too  difficult  to  procure  in  sufficient  quantities,  as  well  as 
too  expensive,  for  field  culture. 

Another  correspondent  in  the  same  Journal  says, — "The 
Brown-grub  is  a  mortal  enemy  to  lettuce,  celery,  and  all  the  cab- 
bage tribe ;  wherever  their  depredations  are  observed,  dig  below 
the  eaten  plant,  find  the  insect  and  destroy  it,  otherwise  another 

filant  will  be  devoured  on  the  morrow.  A  little  fresh  slaked  lime 
aid  round  each  plant  will  defend  it,  unless  the  grub  rises  directly 
from  below."!  At  a  meeting  of  the  Entomological  Society  in 
December,  1836,  specimens  of  the  caterpillar  o[  A  gratis  Segetum 
were  exhibited  by  Mr.  Yarrell,  "  which  had  been  forwarded  to  him 
from  Saffron  Walden,  where  they  had  been  very  destructive  to 
the  turnips,  five  or  six  attacking  the  roots  of  that  and  other  kinds 
of  plants.  Mr.  Scales  also  exhibited  larvae  of  apparently  the 
same  insect,  which  had  been  equally  destructive  in  his  garden  at 
Stoke  Newington,  the  caterpillars  coming  abroad  at  night  and 
eating  round  the  roots  and  vegetables  just  at  the  surface  of  the 
ground."J  In  November,  1835,  Mr.  Hope  stated  at  a  meeting 
of  the  same  Society,  that  the  larvae  of  an  Agrotis  had  proved  very 
injurious  to  the  turnips  in  Shropshire,  Herefordshire,  and  Wor- 
cestershire, hiding  themselves  in  the  ground  in  the  daytime  and 
coming  forth  at  night  to  feed  upon  the  leaves.  "  He  suggested 
that  the  application  of  quicklime  over  the  turnips  after  rain  at 
dusk  would  have  the  effect  of  destroying  the  larvae  when  they 
came  forth  to  feed,  and  likewise  that  it  would  be  serviceable  to 
turn  poultry  and  ducks  into  the  fields  when  ploughed.'*§ 

Mr.  Major  ||  says  that,  on  a  small  scale  or  in  the  garden,  their 
ravages  may  be  mitigated  by  clearing  the  ground  well  of  all  weeds 
or  other  vegetation  a  week  or  fortnight  previous  to  sowing  the 
seed  or  pricking  out  a  bed,  which  will  cause  the  caterpillars  to 
leave  it  in  search  of  food.  He  proposes  also  planting  a  decoy  for 
them  by  surrounding  the  seed  plot  with  a  row  of  cauliflowers, 
cole,  brocoli,  or  any  similar  vegetables  which  can  be  spared ;  of 
course  if  any  of  the  larvae  be  there  they  will  be  attracted  to  the 
plants,  and  by  searching  daily  a  few  inches  below  the  surface 

*  Gardener's  Mag.,  vol.  vii.  p.  87.  t  Ibid.,  vol.  iv.  p.  1S7. 

J  Trans.  Ent.  See,  vol.  ii.  p.  xxx.  i  Ibid.,  vol.  i.  p.  Ixxvii. 

1  TVeatise  on  Insects,  p.  169. 
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they  may  be  readily  detected  and  destroyed.  As  soon  as  a  leaf  of 
the  young  plant  dies  or  the  top  droops,  immediately  turn  up  the 
earth  with  a  trowel,  and  the  enemy  will  be  found  at  the  root ;  but 
if  this  be  neglected  only  for  a  few  hours,  he  will  have  departed  to 
another  plant.  He  also  recommends  mixing  1  lb.  of  soap  with 
16  gallons  of  water,  and  applying  it  in  a  warm  state  to  the  roots* 
until  it  sinks  into  their  burrows.  "  This  will  cause  them  to  dart 
out  of  their  cells  with  their  heads  upwards,  where  they  stand 
perpendicularly  as  if  they  were  completely  killed ;  they  must  how- 
ever be  quickly  collected,  as  they  will  recover  in  10  or  15  minutes 
and  retire  again.'*  He  adds  "  that  the  only  remedy  favourable 
to  extensive  crops  will  be,  instead  of  shooting  and  frightening  the 
rooks,  to  use  every  encouragement  to  induce  them  to  resort  there, 
that  they  may  gather  the  grub  for  sustenance.*'  If  this  favours 
the  small  birds  also,  which  he  thinks  gather  the  seed  and  eat  the 
heads  of  the  plants,  the  mischief  may  be  averted  by  dusting  them 
over  with  quicklime  while  the  dew  is  upon  the  leaves ;  this  should 
be  done  as  soon  as  the  plants  appear  aboveground,  and  ought  to 
be  repeated  in  two  or  three  days.  The  rooks  are  often  accused  of 
doing  great  mischief  to  crops  attacked  by  the  grub,  for  they  not 
only  search  at  the  roots  of  the  infested  plants,  it  is  said,  but  they 
pull  up  all  as  they  go.  The  rook  is  so  sagacious  that  I  would 
fain  release  him  from  this  accusation :  when  he  thus  pulls  the 
plants  about  I  suspect  that  slugs^  wire-worms,  and  grubs  are  at 
the  roots ;  if  he  did  not  kill  them,  the  plants  must  die,  and  with- 
out his  aid  the  insects  would  remain ;  it  is  therefore  clear  that  the 
farmer  is  a  gainer  by  his  services,  inasmuch  as  he  gets  rid  of  the 
vermin  which  infest  the  soil,  so  that  at  all  events  his  succeeding 
crops  will  be  free  from  their  attacks.  To  ascertain  the  real  value 
of  the  services  of  birds  in  keeping  under  noxious  insects,  let  any 
one  kill  them  all  off  if  possible,  and  the  reward  of  his  folly  will  be 
a  dearth  on  his  land.  If  the  rook  does  live  sometimes  at  the 
farmer's  expense,  let  him  not  forget  "  that  the  labourer  is  worthy 
of  his  hire." 

Pigs  are  also  very  fond  of  the  grubs,  and  these,  as  well  as 
ground-nuU  and  other  roots,  afford  them  a  fine  feast  on  waste 
lands,  and  cause  them  to  root  up  the  ground :  whether  they  could 
be  safely  employed  to  search  for  the  Surface-grubs  is  question- 
able ;  if  they  might,  I  think  they  would  prove  most  serviceable 
agents  in  their  destruction  when  fields  are  swarming  with  them 
late  in  the  year. 

The  chrysalides  arc  so  securely  enveloped  in  a  ball  of  earth,  the 
cavity  being  smoothed  perhaps  by  some  fluid  from  the  mouth  or 
body  of  the  caterpillar,  that  it  is  probably  unaffected  by  the 
sharpest  frosts  and  impervious  to  the  heaviest  rains;  it  is  therefore 
useless  to  attempt  to  destroy  them  in  that  tranquil  state  by  water- 
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ing  or  dusting ;  and  catching  and  destroying  the  moths^  if  prac- 
ticable, would  not  be  an  effectual  remedy,  for  the  females  would 
escape  the  strictest  search,  their  colours  being  so  grave  and  similar 
to  the  earth,  that  no  one  could  discover  them  when  at  rest  in  the 
daytime ;  and  fires  or  other  means  employed  at  night  to  attract  and 
destroy  the  moths  would  only  reduce  the  number  of  males,  leav- 
ing the  females,  which  seldom  fly,  and  a  sufficient  number  of  their 
mates,  to  supply  the  succeding  generations. 

Although  the  following  remedies  apply  to  corn-crops  when  at- 
tacked by  the  Surface-caterpillars,  I  shall  introduce  them  here,  as 
they  may  bear  in  some  measure  upon  the  turnips  and  guide  the 
farmer  when  they  visit  his  lands. 

Late  sowing,  as  it  regards  corn,  would  prove  the  best  security  in 
autumn,  because  the  larvse  would  in  all  probability  be  starved  to 
death  before  the  roots  of  the  corn  were  ready  for  them,  and  it  is 
believed  that  the  female  moth  takes  advantage  of  a  fresh-ploughed 
field  to  deposit  her  eggs  in  the  soft  and  moist  earth ;  if  this  be  the 
case,  June  and  July  are  the  most  improper  months  for  sowing 
turnips,  so  far  as  regards  these  caterpillars.  The  richer  the  soil, 
the  warmer  the  situation,  and  the  earlier  corn  is  sown,  the  more 
are  the  attacks  of  the  Surface-caterpillars  to  be  dreaded,  as  they 
immediately  destroy  the  immature  roots  of  spring  corn.  Soils 
rendered  strong  and  warm  by  horsedung-manure  are  most  infested 
by  all  sorts  of  lan^ae  and  worms,  which  is  supposed  to  arise  from 
the  heat  that  is  generated  by  the  fermentation  accelerating  the 
hatching  of  the  eggs. 

Steeping  the  seeds  in  liquor  extracted  from  bitter  herbs,* 
mixed  with  salt  or  nitrates,  can  be  of  no  use  unless,  by  forcing  the 
germinating  power,  the  plants  are  enabled  to  outgrow  the  injuries 
they  have  sustained.  If  any  salts,  especially  nitrate  of  ammonia, 
were  mixed  in  sufficient  quantities  with  the  soil,  there  can  be  no 
doubt  of  their  securing  the  crops,  and,  thus  applied,  liquid  manure 
might  prove  most  beneficial.  Kollar  expresses  a  fear  that,  if  the 
seeds  were  rendered  bitter  and  disagreeable  to  the  insects,  the 
same  properties  would  be  communicated  to  the  grain,  thereby 
making  it  unfit  for  use,  but  this  opinion  is  not  supported  either  by 
physiology  or  experience. 

The  Royal  Academy  of  Sciences  in  Sweden  f  recommended 
one-eighth  of  a  ton  of  slaked  lime  to  be  sifted  over  1  ton  of  wheat 
when  spread  out,  and  to  be  well  mixed  with  it ;  the  whole  is  then 
to  be  tied  up  tightly  in  sacks  and  laid  under  the  straw  in  the  barn 
for  three  days,  until  the  wheat  becomes  thoroughly  heated,  after 

♦  Mr.  Main  states  that  **  watering  April-sown  cauliflower-seedlings  with 
an  infusion  of  the  leaves  of  artichokes,  a  liquor  bitter  enough,  will  not  pre* 
serve  them." — ^Vide  the  Gardener's  Mag. 

t  Kollar's  Naturg.  du  Schad.  Insect.,  p.  111. 
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which  the  corn  and  lime  may  be  sown  together  in  calm  weather. 
Scattering  ashes  immediately  before  and  after  sowing  the  seed,  or 
when  the  plants  begin  to  shoot  up,  might  prevent  these  caterpillars 
from  attacking  a  crop  or  drive  them  away.  The  same  Society 
states^  on  the  authority  of  many  farmers,  that  com  has  been 
effectually  protected  from  seed-eating  caterpillars  by  sticking  in- 
verted young  fir-trees,  having  the  tops  first  cut  off,  into  various 
parts  of  the  field !  If  this  be  correct^  we  are  at  a  loss  for  an  ex- 
planation of  the  phenomenon ;  yet  it  is  maintained,  so  certain  is  the 
effect,  that  if  the  caterpillars  had  already  infested  a  field  it  would 
cause  them  to  vanish. 

Kollar  is  of  opinion  that  the  advantages  derived  from  sowing 
hemp  round  the  borders  of  a  field  do  not  arise  from  any  disagree- 
able scent  being  imparted,  but  from  its  attracting  small  birds, 
which  resort  to  it  for  its  seed  and  for  shelter,  and,  by  feeding  upon 
the  hurtful  insects  around  them,  they  greatly  diminish  their 
numbers.  It  is  difficult  to  account  for  the  absence  of  the  Surface- 
caterpillars  from  our  field-crops  for  many  years  together,  unless, 
as  is  generally  the  case^  they  are  occasionally  overpowered  by 
parasitic  insects ;  it  is  therefore  not  a  little  remarkable  that  I  have 
never  met  with  any  of  the  parasites  which  we  may  presume  are 
attached  to  these  caterpillars ;  it  is  true  that,  as  far  as  regards  the 
Noctua  Brassica,  I  find  in  gardens  in  June  and  July  great 
numbers  of  an  Ichneumon  called  Exetastes  osculatorius  of 
Fabricius,*  which  appears  to  accompany  that  species,  but,  never 
having  bred  it,  I  have  no  direct  evidence  of  their  being  connected 
in  their  economy. 

1  shall  conclude  the  history  of  the  Surface-caterpillars  by  giving 
directions  for  the  rearing  them,  trusting  that  it  may  lead  us  to  a 
better  knowledge  of  some  parts  of  their  history.  When  we  take 
any  caterpillar  or  other  larva  of  an  insect  from  the  field  or  garden, 
the  nearer  we  can  approach  to  keeping  it  in  its  natural  state,  the 
better  chance  we  shall  have  of  rearing  the  perfect  insect;  whether 
moth^  fly,  or  otherwise :  the  first  object  is  therefore  to  plant  the 
food  it  requires  in  the  right  soil;  but  if  the  larva  feed  upon  the 
leaves  or  flowers  of  a  tree  or  plant,  a  twig  may  be  cut  off  and 
placed  in  a  vial  or  small  bottle  of  water  in  the  cage :  the  next  thing 
is  to  keep  the  earth  enclosed  sufficiently  damp  but  not  too  wet, 
and  this  is  most  difficult.  The  best  mode  undoubtedly  is  to  take 
a  butter-firkin  or  small  useless  box,  and  bore  the  head  or  bottom 
full  of  holes,  which  are  necessary  to  drain  it,  but  not  large  enough 
to  allow  the  animals  to  get  through ;  then  sink  the  barrel  in  a 
shady  yet  airy  spot  in  the  garden,  within  6  or  8  inches  of  the 
surface :  this  being  done,  fill  it  with  the  proper  soil  to  the  same 


♦  Curtis's  Guide,  Gen.  624^  No.  15. 
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level,  so  as  to  leave  enough  space  for  the  growth  of  the  turnip, 
potato,  com,  or  whatever  is  required  for  the  sustenance  of  the 
larvae :  if  the  sun  shine  upon  it,  it  will  be  necessary  to  shade  the 
plant  a  day  or  two  from  the  heat  and  light  by  inverting  a  garden- 
pot  over  it,  the  larvae  may  then  be  put  in,  and  the  top  must  be 
closed,  either  by  a  cover  made  of  wire-gauze,  strained  over  a  frame 
and  fitting  close  into  the  top,  or  coarse  canvas  may  be  substituted; 
and  it  will  give  more  room  for  the  food  to  grow  up,  if  two  pieces 
of  cane  or  willow-twigs  be  tied  together  forming  a  cross,  and  the 
four  ends  bent  down  inside  of  the  barrel,  over  which  the  canvas 
may  be  tied ;  the  great  objection  to  this  material  is,  that  it  soon 
rots  when  exposed  to  the  weather.    Some  twigs  or  dead  bushes 
should  be  stuck  round  to  keep  off  cats,  &c.,  and  the  lid  or  cover- 
ing must  be  opened  from  time  to  time  to  see  what  is  going  on. 
Of  course  such  objects  as  the  larvse  live  amongst  in  a  natural 
state  ought  to  be  introduced,  otherwise  they  will  frequently  die 
for  want  of  the  proper  materials  to  form  their  cocoons ;  moss,  dead 
leaves,  old  bark,  rotten  wood,  green  turf,  &c.,  are  often  required. 
By  the  method  here  recommended  the  magnificent  Death's-head 
Moth,"^  which  feeds  upon  potato-leaves  whilst  a  caterpillar,  has 
been  bred  with  tolerable  certainty,  but  these  insects  have  almost 
always  died  after  passing  into  the  chrysalis  state  when  fed  in  any 
other  way,  and  I  doubt  not  that  the  economy  of  the  wire-worm 
might  be  completely  developed  by  pursuing  the  same  treatment. 

CuRCULio  PLEUROSTiGMA.  The  Tumip-gaU  WeemL 
The  excrescences  (fig.  16)  which  frequently  disfigure  the 
turnip-bulbs  and  are  not  confined  to  any  particular  variety,  on 
being  opened  will  be  found  to  contain  a  small  maggot  (fig.  17), 
something  like  that  which  we  represented  in  pi.  F.  fig.  26,  but  it  is 
thicker :  these  galls,  or  knobs  as  they  are  generally  called,t  vary 
greatly  in  bulk,  from  the  size  of  a  pea  to  that  of  a  large  acorn ; 
the  smaller  ones  contain  a  single  maggot,  the  larger  excrescences 
several,  as  shown  by  the  cavities  laid  open  at  fig.  17. %  My  friend 
Mr.  Spence  §  having  bred  the  Weevil  from  these  galls,  we  may  con- 
clude that,  soon  after  the  turnip-bulb  is  formed,  the  impregnated 
female  pierces  a  hole  through  the  rind  with  her  proboscis  and 
deposiU  an  egg  in  it,  which  shortly  hatches,  and  the  young  maggot 
feeds  upon  the  internal  substance  of  the  bulb :  the  excrescences 
are  produced  most  probably,  as  in  other  similar  cases,  by  the  in- 

♦  Curtis's  Brit.  Ent,  fol.  and  pi.  147. 

t  Anbury  is  sometimes  improperly  applied  to  this  malformation. 

J  I  founa  four  larvse  in  one  excrescence  on  the  9th  of  November. 

$  Kirby  and  Spence's  Int.  to  Ent.,  vol.  i.  p.  450.  The  roots  of  the  char- 
lock and  cabbages  are  similarly  affected,  but  by  other  species  of  the  same 
genus. 
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jection  of  some  fluid  into  the  wound  when  the  egg  is  deposited, 
to  form  a  proper  nidus  for  the  embryo  young,  or  it  may  be  the 
efiFect  of  an  acid  secretion  of  the  maggot.  Naturalists  are  yet 
ignorant  of  many  particulars  relating  to  the  history  of  this  beetle, 
for,  although  the  galls  are  visible  upon  the  turnips  from  the  close 
of  summer  until  the  opening  of  spring,  the  maggots  in  all  proba- 
bility are  not  many  weeks  in  arriving  at  maturity.  I  have  found 
them  of  all  sizes  in  winter,  but  never  met  with  one  in  the  pupa 
state;  I  therefore  conclude  that,  like  the  Turnip-seed  weevil,* 
they  eat  their  way  out,  and  enter  the  earth  to  undergo  their  final 
transformation. 

The  maggots  are  fat  and  whitish  (fig.  18),  often  of  a  bright 
flesh-colour,  when  they  live  on  the  swedes,  wrinkled,  especially 
on  the  sides:  head  ochreous:  jaws  bright  nut-brown,  the  ex- 
tremities black,  as  well  as  a  minute  eye  on  each  side ;  when  at 
rest  and  in  their  cells  they  generally  lie  curled  up,  and  are  not 
able  to  extend  themselves  and  walk  like  the  maggots  of  the 
Turnip-seed  beetle,  but  when  forcibly  stretched  out  they  are 
about  ^  of  an  inch  long.  After  their  metamorphoses  in  the  earth 
a  beetle  is  eventually  produced  which  naturally  belongs  to  the 
Order  Coleoptera  and  the  Family  Curculionidje.  It  is 
designated  in  modem  works  as  the 

6.  Curculio  (Ceutorhynchus)  pleurostigma  ;  it  is  also  the 
Rhynchcenus  sulctcollis  of  Gyllenhal;f  the  turnip-gall  weevil. 
It  is  black  and  shining;  antennse  inserted  at  the  middle  of  the 
rostrum,  which  is  long,  slender,  curved,  and  punctured  at  the 
base;  the  former  are  geniculated  and  twelve-jointed,  the  basal 
joint  is  long  and  clubbed  ;  second  and  third  elongated,  fourth  and 
fifth  oblong,  three  following  globose ;  the  remainder  forming  an 
ovate-conic  club ;  head  with  an  impression  between  the  eyes,  and, 
as  well  as  the  thorax,  is  coarsely  punctured,  with  short  whitish 
depressed  hairs;  the  latter  is  triangular,  truncated,  and  nar- 
rowed before,  the  sides  being  hollowed^  forming  a  small  tubercle 
on  each ;  the  anterior  margin  reflexed,  the  lobes  ochreous  beneath ; 
there  is  a  broadish  channel  down  the  back,  and  a  short  groove  in 
the  breast ;  scutel  minute  and  depressed ;  elytra  semi-ovate,  with 
ten  clean-cut  strise  on  each ;  the  interstices  scabrose,  and  sparingly 
clothed  with  short  whitish  hairs ;  the  apex  roughish ;  wings  two, 
and  ample,  folded  and  concealed  beneath  the  cases ;  underside 
speckled  with  whitish  ochreous  scales ;  the  pleurse  ochreous  white  : 
six  legs  equal,  with  whitish  depressed  hairs ;  thighs  stout,  with  a 
small  pilose  tooth  on  the  underside  of  each  (fig.  20  /) ;  shanks 
stoutish ;  feet  four-jointed,  two  basal  joints  trigonate,  tUrd  broad. 


♦  Royal  Agric.  See.  Jour.,  vol.  iii.  p.  315. 

t  Cuilis's  Guide,  Gen.  345,  No.  37^;  and  Britbh  Entom.,  fol.  and  pi.  670. 
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bilobed>  fourth  slender^  longer^  and  clavate,  terminated  by  two 
simple  claws;  lengthy  including  the  rostrum,  1^  line  (fig.  19). 

This  beetle  is  very  similar  to  the  turnip-seed  weevil  (pi.  F. 
fig.  32)  ;  but  it  is  black  instead  of  grey ;  the  wing-cases  are  not 
so  rough  or  strongly  tuberculated  at  their  extremities,  and  all  the 
thighs  have  a  smaJl  tooth  beneath.  It  is  not  uncommon  in  hedges 
and  waste  grounds,  from  the  commencement  of  May  to  the  end 
of  August ;  and  closely  contracts  all  its  members  when  alarmed, 
at  which  time  it  looks  like  a  black  seed.  It  no  doubt  lives  in 
flowers,  like  its  congeners ;  but  no  means  could  be  devised  for 
the  destruction  of  this  insect,  which  fortunately  is  not  of  much 
consequence,  for,  excepting  the  beauty  and  symmetry  of  the  bulbs 
being  affected,  the  turnips  are,  I  apprehend,  in  no  way  injured 
by  their  presence.  We  may,  however,  mention,  that  partridges 
are  very  fond  of  the  maggots,  and  that  is  undoubtedly  one  reason 
for  the  turnips  being  so  attractive  to  those  birds ;  they  are  there 
under  cover,  and  run  about  in  search  of  the  galls,  to  pick  out  the 
hidden  maggots^  and  probably  others  whose  history  I  shall  now 
proceed  to  relate. 

Anbury,  or  Fingers  and  Toes. 

That  these  malformations  are  occasioned  by  insects  I  very 
much  doubt ;  yet  it  is  unquestionably  true  that  the  bulbs  of  the 
turnips,  when  thus  affected,  are  inhabited  by  multitudes  of 
maggots,  beetles^  &c. ;  but  then  they  are  such  as  always  obtain 
their  sustenance  from  putrid  substances,  or  those  beetles  which 
are  carnivorous,  and  are  attracted  to  such  spots  by  the  abundant 
supply  of  food  which  the  helpless  inhabitants  of  the  diseased 
roots  afford  them.  I  therefore  consider  insects  to  be  not  the 
cause  but  the  effect  of  anbury,  although  their  united  efforts  con- 
tribute in  no  small  degree  to  the  more  speedy  dissolution  of  the 
bulbs. 

The  above  are,  I  believe,  two  distinct  diseases :  but  as  it  is 
very  difficult  to  distinguish  them  by  the  published  accounts  of 
authors,  I  am  not  able  to  characterise  them  separately.  The 

fingers  and  toes"  I  had  always  supposed  to  be  the  division  of 
the  root  into  a  number  of  thick  appendages  at  the  expense  of  the 
bulb;  but  anbury,"  instead  of  producing  radish-like  append- 
ages^ is  characterised  by  a  kiiotted  and  irregular  growth  of  the 
fibres.  Mr.  Dickson  says  of  fingers  and  toes, — It  occasionally 
happens  that  turnip-plants,  instead  of  swelling  and  forming  bulbs, 
send  off  numerous  stringy  roots,  which  soon  decay,  and  come  to 
no  account.  It  occurs  most  generally  when  the  crop  is  sown  on 
fresh  land,  and  no  remedy  is  said  yet  to  have  been  discovered  to 
prevent  it.  More  perfect  tillage,  and  the  use  of  such  manures 
as  have  a  tendency  to  render  such  lands  more  mellow  and  friable^ 
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may  perhaps  be  beneficial/^'*'  Mr.  Marshall,  in  allusion  to  the 
anbury^  says  that  it  is  a  large  excrescence  produced  below  the 
apple  or  bulb ;  and  when  this  was  just  forming,  and  not  larger 
than  a  green  walnut,  the  anburies  were  as  large  as  a  goose's  egg^, 
awkward,  and  irregular  in  form,  with  excrescences  below,  not 
unlike  races  of  ginger,  depending  from  them  (figs.  22  and  23). 
After  arriving  at  maturity,  they  exhibit  a  putrid  fermentation, 
and  emit  a  most  offensive  scent.  When  the  anburies  are  divided 
they  are  hard ;  but,  with  the  assistance  of  a  lens,  veins  or  string- 
like vessels  may  be  seen  dispersed  through  the  tumour.  When 
turnips  are  affected  with  this  disease,  the  tops  become  yellow  and 
flag  in  the  heat  of  the  sun,  and  they  are  thus  readily  distinguished. 
He  says  it  has  been  attributed  to  the  land  being  too  long  con- 
tinued under  this  green  crop;  but  it  is  certain  the  anbury 
appears  on  land  where  turnips  had  never  been  grown  before :  he, 
however,  considers  that  it  proceeds  from  the  puncture  of  an  in- 
sect in  the  vessels  of  the  tap-root,  by  which  the  course  of  the  sap 
is  diverted,  and  instead  of  the  natural  bulb  an  excrescence  is  pro- 
duced. He  recommends  that  the  diseased  plants  should  be  re- 
moved as  soon  as  possible,  and  the  earth  stirred  about  those  that 
remain  ;  and  he  adds  that  it  may  be  wholly  avoided  by  well  prepar- 
ing and  richly  manuring  lands  subject  to  produce  anbury I  have 
heard  that  a  naked  fallow  is  a  remedy  for  it ;  but  it  is  well  known 
that  marl  is  the  great  cure,  and  Norfolk  marl  is  said  to  be  the 
best.  On  a  sandy  loam  in  Suffolk,  where  anbury  constantly  made 
its  appearance  after  the  second  hoeing,  the  application  of  chalk 
proved  a  certain  cure,  and  the  gentleman;];  to  whom  I  am  in- 
debted for  this  information  found  that  if,  instead  of  growing  tur- 
nips the  fourth  year,  the  crop  be  changed  for  four  years  more,  the 
disease  was  completely  eradicated.  Teathing  the  barley-stubble 
which  is  intended  for  turnips  will  cause  the  anbury :  if  this  be 
avoided,  the  good  effects  of  marl  and  chalk  will  be  felt  for  many 
years. 

Whether  wet  or  dry  seasons  be  most  favourable  to  anbury  I 
cannot  determine.  Farmers  are  of  opinion  that  the  latter  are  the 
worst ;  and  Mr.  Sinclair  says  that  when  the  disease  has  taken 
place,  if  plentiful  rains  ensue,  the  bulbs  put  out  other  roots,  or 
rather  small  fibres  enlarge,  to  supply  the  places  of  those  which 
are  wounded.  §  The  autumn  of  1841  was  wet  enough,  yet  in 
Suffolk  I  found  the  turnips  on  a  part  of  the  coast  suffering 
severely  from  anbury  the  beginning  of  November.  There  were 
in  one  field  four  different  sorts  of  turnips  growing :  the  long- 

*  Practical  Agric,  vol.  ii.  p.  666. 

t  Rural  Economy  of  Norfolk,  vol.  ii.  p.  33. 

fMr.  J.  Robinson  of  Henstead,  Suffolk. 
Memoirs  of  Caledonian  Horticultural  Society. 
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pudding  (fig.  21),  which  seemed  to  be  the  worst  affected,  as  the 
tap-root  was  generally  completely  rotten  in  the  earth  (fig.  24)  : 
the  odour  was  most  offensive ;  and  on  opening  the  wet  and  carious 
parts  there  were  numbers  of  maggots  in  groups  of  five  or  six 
together,  completely  imbedded  in  the  putrescent  substance 
(fig.  25).  I  sometimes  found  as  many  as  twenty  in  one  root.  I 
observed  with  them  some  minute  Acari,  both  red  and  whitish, 
with  quantities  of  small  rove- beetles  with  their  larvae,  and  a  few 
large  carnivorous  beetles.  The  branching  roots  were  covered  with 
simple  or  granulated  excrescences  (figs.  22  and  23),  but  they  were 
not  decaying.  The  Scotch  yellow  turnips  had  grown  to  a  good 
size ;  but  the  tap-root  frequently  produced  a  tumour  as  large  as 
a  pullet's  egg.  On  cutting  them  open  I  found  them  solid,  and,  with 
the  exception  of  a  few  small  holes  eaten  here  and  there,  which 
were  like  the  erosions  of  the  wire-worm,  of  which  I  detected  one, 
they  did  not  exhibit  the  slightest  signs  of  any  insects  inhabiting 
them,  even  in  an  embryo  state :  the  centre  of  the  tumours  was  dis- 
coloured, and  the  texture  perfectly  fibrous  or  woody.  The  swedes, 
as  well  as  the  round  white  turnips,  were  but  slightly  affected.  I 
likewise  remember  examining  in  August,  1841,  at  least  a  dozen 
young  cabbage-plants  with  clubbed  roots  as  large  as  a  child's  fist, 
but  could  not  find  a  single  maggot  anywhere,  and  the  tumours 
were  sound  and  solid. 

I  think  from  the  above  evidence  it  is  pretty  clear  that  certain 
conditions  of  the  soil,  induced  probably  by  the  repetition  of  cer- 
tain crops,  and  not  insects,  are  the  cause  of  anbury:*  the  en- 
laigement  of  the  lateral  roots,  which  become  woody,  stops  the 
flow  of  sap  to  the  bulb ;  it  consequently  ceases  to  draw  nourish- 
ment from  the  soil,  when  it  dies  and  rots  in  the  earth,  and  be- 
comes a  fit  nidus  for  a  variety  of  insects.  With  regard  to  fingers 
and  toes,  if  that  disease  be  the  malformation  I  take  it  for,  it 
arises  possibly  from  the  land  not  having  been  sufficiently  pre- 
pared for  the  turnip  crop ;  but  this  is  an  opinion  which  I  venture 
with  great  deference  to  offer  for  the  consideration  of  the  practical 
cultivator. 

It  will  now  be  necessary  to  give  the  histories  of  the  insects 
alluded  to  which  inhabit  the  anbury.  The  most  important  of 
them  is  the  maggot  of  a  delicate  gnat,  which,  as  I  have  already 
stated,  lives  in  small  families  in  the  putrid  and  moist  portions  of 
the  bulb  (fig.  25).  These  larvae  are  slender,  cylindrical,  shining, 
and  pale  yellow  (fig.  26)  :  they  taper  gradually  to  the  head,  which 

*  If  cabbages  be  planted,  or  the  seed  sown,  for  several  years  following, 
upon  the  same  land,  the  roots  get  knotty,  and  the  heads  become  smaller ; 
but  if  cultivators  \{ou1d  procure  strong  and  healthy  plants  from  a  market- 
garden,  instead  of  sowing  their  own  seed,  it  would  do  much  towards  obviating 
this  mischievous  disease. 
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is  very  pointed,  with  two  black  lines  on  the  crown,  and  two  homy 
spines  or  jaws  at  the  mouth:  the  body  is  composed  of  about 
twelve  segments,  thickening  towards  the  tail,  which  is  blunt  and 
rounded,  with  two  brown  spots,  being  the  tips  of  two  tubercles : 
they  are  about  5  lines,  or  not  quite  i  an  inch  long  (fig.  26  p). 
When  full-grown  in  November,  I  placed  them,  with  the  diseased 
root  they  inhabited,  in  a  garden-pot  with  mould,  and  in  the  fol- 
lowing April  a  great  number  of  female  gnats  had  hatched,  but 
were  all  dead ;  they  therefore  must  have  come  forth  at  an  earlier 
period :  the  empty  pupae-cases  were  lying  about,  but  I  could  not 
find  one  unhatched,  which  I  am  led  to  regret,  because  even  De 
Geer  was  unacquainted  with  the  economy  of  this  insect ;  a  figure, 
therefore,  of  the  pupa  would  have  been  interesting.  The  empty 
cases  were  pale  dirty  ochreous,  exhibiting  the  forms  of  the  dif- 
ferent members  of  the  imago  ;  they  were  a  little  arched,  the  tail 
was  pointed,  with  two  parallel  spines  at  the  tip,  and  two  shoit- 
pointed  teeth  above  them.  The  gnats  are  often  seen  resting  upon 
the  inside  of  our  windows  in  the  winter,  especially  after  the  break- 
ing up  of  frosts,  and  in  calm  days  they  fly  in  troops  in  fields  and 
gardens,  dancing  together  in  the  air  without  separating,  and  dur- 
ing the  severest  frosts  these  fragile  flies,  which  are  so  delicate 
that  one  would  imagine  a  breath,  much  more  a  northern  blast, 
would  annihilate  them,  may  be  found  standing  upon  the  sides  of 
walls  in  damp  gardens  as  unaffected  apparently  as  in  the  finest 
days  of  spring.  Six  species  have  been  found  in  England ;  ♦  and 
one  of  them  has  been  bred  from  putrid  Fungi  by  Mr.  Haliday. 
These  gnats  belong  to  the  Order  Diptera,  and  to  the  Family 
TiPULiDJB ;  they  form  a  Genus  called  by  Meigen  Trichocera  : 
the  species  infesting  the  turnips  is  named  by  the  Baron  De  Geer 
7.  T.  hiemalis,  the  Winter  turnip-gnat  (fig.  27).  The  males 
are  smaller  than  the  females,  and  are  distinguished  by  the  struc- 
ture of  the  tail :  they  are  of  an  ash-colour ;  the  head  is  small  and 
globular,  with  two  lateral  black  eyes ;  the  neck  is  slender ;  the 
mouth  forms  a  little  beak ;  the  feelers  are  distinct,  incurved,  and 
five-jointed;  the  horns  are  longish,  pubescent,  setaceous,  being 
very  slender  at  the  tips,  composed  of  many  joints,  the  two  basal 
globose,  third  the  longest,  the  remainder  elongated  :  thorax  oval, 
cinereous,  with  four  fuscous  stripes ;  body  cylindric,  pubescent, 
the  apex  obtuse  in  the  male,  with  two  incurved  appendages, 
forming  a  pair  of  forceps ;  more  conical  in  the  female  ;  with  two 
parallel  black  hooks  bent  down  like  a  claw  at  the  apex,  and 
forming  the  ovipositor ;  wings  incumbent  in  repose,  ample,  much 
longer  than  the  body,  glassy,  iridescent,  slightly  stained  with 
yellow,  having  numerous  longitudinal  nervures,  forming  one  dis* 


♦  Curtis's  Guide,  Gen.  1165. 
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coidal  and  seven  posterior  cells ;  balancers  pale,  the  club  fus- 
cous ;  six  legs  long,  very  slender,  and  pubescent ;  thighs  long, 
shanks  longer,  especially  the  hinder ;  feet  long,  five-jointed,  basal 
joint  very  long,  fourth  and  fifth  elliptical,  the  latter  furnished  with 
two  minute  claws  and  suckers:  length,  3^  lines;  expanse  of 
winjs^,  6|. 

The  Acari,  or  mites  found  with  the  maggots,  were  the  size  of 
a  grain  of  sand ;  most  of  them  were  reddish-brown,  but  some, 
which  were  smaller  and  younger,  were  whitish :  the  two  feelers 
and  eight  legs  were  hairy  and  pale  ochreous.  They  probably 
had  been  introduced  by  the  large  rove-beetles,  which  are  often 
infested  by  these  parasites;  and  they  may  attack  the  various 
larvae  inhabiting  the  turnips,  and  perhaps  destroy  the  eggs  from 
which  they  are  produced;  but  these  are  only  conjectures.*  On 
another  occasion  I  examined  some  diseased  and  enlarged  cab- 
bage-stalks at  the  end  of  May,  and  on  opening  one  of  the  galls, 
which  was  soft,  I  found  it  filled  with  a  white  acarus;  the  four 
hinder  legs  were  much  smaller  than  the  others,  and  the  tips  were 
furnished  with  a  single  claw. 

There  is  frequently  a  variety  of  rove-beetles  in  rotten  turnips, 
principally  of  the  genera ^2^ocAaraf  and  Oxytelus  ;X  their  habits 
are  similar,  being  constantly  found  in  decomposing  animal  and 
v^etable  substances :  when  turnips  have  what  is  termed  a 
**  grubbed"  appearance,  it  has  been  attributed  to  the  larva;  of 
these  little  beetles ;  and  Sir  Joseph  Banks  stated  that  forty  or  fifty 
of  the  larvae  of  a  Siaphylinvs  had  been  discovered  in  October  just 
below  the  leaves  in  a  single  bulb.§  I  also  received  specimens  of 
the  above  genera  from  the  Rev.  T.  H.  Scott,  of  Whitfield  Rec- 
tory, near  Heydon  Bridge,  Northumberland.  They  made  their 
appearance  about  the  beginning  of  July;  and  on  hoeing  the 
turnips  they  were  observed  about  the  roots,  and  were  gnawing 
them.  This  is  remarkable;  for  two  of  these  beetles  lived  three 
months  upon  maggots  found  in  some  turnips.||  It  is  not  the 
turnips  alone  that  are  infested  by  this  tribe  of  insects ;  for  this, 
or  a  similar  larva  to  the  above,  sometimes  does  great  mischief  to 
wheat-crops,  as  we  shall  show  in  a  future  communication.  On 
digging  up  some  old  turnips  in  the  garden  the  end  of  last  March, 
I  found  several  of  the  larvae  (fig.  28)  in  the  rotten  bulbs,  with 
eight  or  ten  specimens  of  a  small  rove-beetle,  which  I  doubt  not 


*  In  a  recent  number  of  the  Trans,  of  the  Ent  See.  it  is  stated  that  the 
Aleochara  themselves  feed  upon  the  Acari,  Vide  vol.  iii.  p.  111. 

f  Curtis  s  Guide,  Gren.  221 ;  and  Brit.  Ent.,  Homalota  and  PUjftatuM,  pi. 
andfol.  514  and  718. 

t  Ibid.,  Gen.  216. 

§  Kirby  and  Spence's  Introd.  to  Ent.,  vol.  i.  p.  186. 
I  Grardener*8  Mag.  vol.  viii.  p.  323. 
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had  been  bred  from  them.  The  horns  of  the  larvae  appear  fm*- 
cated  at  the  second  joint,  from  the  bristle  being  incrassated,  and,  I 
believe,  jointed :  the  jaws  are  strong,  cmred,  and  acute  (g) ;  there 
are  five  minute  eyes  on  each  side  of  the  head,  which  is  reddish- 
brown,  with  a  semicircular  line  of  the  same  colour  on  the  first 
thoracic  segment.  The  body  is  white,  shaded  with  ochre,  the  in- 
testines shining  through  the  back  behind  :  at  the  tail  is  a  thickish 
foot,  and  above  it  two  jointed  tapering  tails,  all  ochreous :  the 
six  pectoral  legs  are  of  the  same  colour  :  length,  2  lines  (A:).  The 
beetles  of  which  these  are  the  larvae  are  Coleopterous,  of  the 
Family  Staphylinid^,  and  this  group  forms  the  Genus 
OxYTELUS  of  Gravenhorst ;  the  species  is  named  by  the  same 
author 

8.  O.  sculpturatus,  the  Sculptured  rove-beetle,  from  the  deep 
channels  upon  the  thorax :  it  is  depressed,  pitchy  black,  and 
shining,  excessively,  thickly,  and  minutely  punctured,  and  stri- 
ated, with  large  points  scattered  over  the  surface  :  horns  remote, 
short,  hairy,  thickened  considerably  at  the  extremity,  eleven- 
jointed,  basal  joint  long,  forming  an  angle  with  the  second,  which 
is  small  and  pear-shaped;  third  and  fourth  minute  globose, 
the  remainder  broader  than  long,  being  somewhat  cup-shaped, 
excepting  the  terminal  joint,  which  is  the  largest  and  ovate-conic ; 
mouth  brown ;  jaws  strong,  arcuated,  pointed,  with  a  tooth  on  the 
inside :  feelers  visible,  maxillary  four-jointed,  labial  three-jointed, 
the  terminal  joint  slender  and  often  ferruginous :  head  frequently 
as  broad  as  the  thorax,  transverse-ovate,  flattened  between  the 
eyes,  with  an  elevated  ridge  near  each,  and  two  short  channels  on 
the  nose,  with  an  obscure  one  at  the  base :  thorax  transverse,  the 
lateral  margins  smooth,  three  broad  channels  down  the  back,  the 
central  one  deepest ;  scutel  invisible ;  elytra  nearly  quadrate,  often 
pitchy  or  brown,  and  rarely  testaceous ;  wings  very  ample,  trans- 
parent, and  folded  under  the  wing-cases  in  repose :  body  very 
glossy,  rather  short,  linear,  the  sides  margined,  apex  pointed ;  six 
legs,  short  and  ochreous  ;  the  thighs  stoutish ;  shanks  spiny  out- 
side :  the  first  pair  notched  externally  at  the  apex ;  feet  rather 
long,  slender,  and  triarticulate ;  basal  joints  minute,  third  long 
and  clavate;  claws  long,  slender,  and  acute:  length  from  l|^to 
If  line ;  expanse  of  wings,  from  i  of  an  inch  to  4  lines  (fig.  29). 

It  is  impossible  to  turn  over  any  dung  which  has  been  dropped 
only  a  few  hours  without  finding  it  taken  possession  of  by  insects, 
and  amongst  them  the  O.  sculpturatus  and  O.  rugosus*  will 
generally  be  recognised :  when  such  deposits  are  a  few  days  old 
they  often  swarm  with  these  and  other  Coleoptera.  They  are  able 


*  Numbers  of  this  species  were  discovered  in  the  clubbed  roots  of  bro- 
coli,  in  the  middle  of  September,  in  a  garden  in  Surrey. 
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to  fly  well ;  and  towards  sunset  multitudes  are  roving  about^  and 
apparently  enjoying,  on  the  wing,  the  decline  of  day.  Indeed 
they  may  be  said  to  be  found  everywhere,  and  at  all  seasons. 
They  are  able  to  emit  an  acid,  or  some  acrid  liquor,  from  the 
mouth  when  irritated,  which  causes  great  pain  when  they  fly  into 
our  eyes ;  and  it  lasts  until  the  poison  becomes  diluted  by  tears 
from  the  lachrymal  ducts. 

.  Lastly,  we  come  to  several  two-winged  flies,  which,  by  deposit- 
ing their  eggs  either  in  the  crown  of  the  turnip  or  close  to  the 
young  bulb,  cause  the  destruction  of  that  plant.  My  attention 
was  first  called  to  this  enemy  of  the  farmer  a  few  jears  since  by 
Edward  Bennet,  Esq.,  of  Rougham  Old  Hall,  in  Suffolk.  We 
found  many  of  the  turnip- plants  in  that  parish  which  had  a  mag- 
got either  in  the  young  crown  or  just  inside,  at  the  base  of  the 
tap-root,  which  was  indicated  by  a  yellow  tint  on  the  leaves,  the 
flagging  of  the  plants  in  the  heat  of  the  day,  and  their  dropping 
off :  this  was  during  the  first  week  of  August ;  in  a  few  days  after 
the  ma^ots  changed  to  pupae,  and  in  about  three  weeks  two  male 
flies  and  one  female  hatched  from  them.  The  Rev.  C.  Clarke 
also  showed  me  some  white  maggots  at  the  roots  of  the  cabbages 
about  the  same  period,  which  destroyed  his  plants  earher  in  the 
year^  by  eating  off  the  fibrous  roots  and  excoriating  the  stem 
below  the  surface.  When  I  saw  them  they  were  living  under  the 
rind  of  the  stem ;  and  he  informed  me  that  the  same  or  a  similar 
maggot  sometimes  does  great  mischief  to  the  Swedish  turnips. 
These  maggots  were  identical  with  broods  reared  from  cabbages 
by  another  friend  in  Surrey ;  but  in  that  instance  the  maggots 
were  feeding  the  beginning  of  June,  and  the  flies  emerged  the 
end  of  the  same  month. 

These  maggots  are  somewhat  like  those  of  the  flesh-fly,  but 
smaller:  they  are  yellowish-white  and  shining,  composed  of 
eleven  visible  rings,  tapering  very  much  to  the  head,  which  is 
pointed,  and  terminated  by  two  black  homy  claws,  and  there  is  a 
dark  spot  on  the  first  segment :  the  rump  is  the  thickest,  and  cut 
off  abruptly,  with  two  brown  tubercles  in  the  centre,  and  several 
short  teeth  on  the  lower  margin  :  when  full-grown  they  are  about 
4  lines  long  (fig.  30)  ;  they  then  change  below  the  surface  of  the 
earth  to  reddish-brown  pupae  (fig.  31)  :  these  are  cylindrical  and 
elliptical,  with  a  few  black  tubercles  on  the  head,  and  short  spines 
on  the  rump,  similar  to  those  on  the  maggots ;  for  these  brown 
cases  are,  m  fact,  their  indurated  skins,  which  are  not  cast  off  in 
the  penultimate  transformation,  as  they  are  in  the  caterpillars  of 
butterflies  and  many  other  larvae ;  neither  do  maggots  change 
their  skins  as  they  grow,  which  is  unnecessary,  as  they  are  ex- 
tremely thin,  and  stretch  so  readily,  that  as  the  animal  increases 
in  bulk  so  does  its  skin  expand.    In  three  weeks  at  the  utmost 
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the  flies  hatch  and  crawl  out  of  the  earth,  with  their  little  wing^ 
crumpled  up,  and  climbing  up  the  side  of  a  clod  or  any  perpen-  | 
dicular  surface  before  they  get  dry,  they  expand  and  become  the  | 
proper  organs  of  flight.    These,  as  well  as  the  following  species  I 
of  flies,  are  comprehended  in  the  Order  Diptera,  and  form  | 
the  Family  MusciD^ :  the  Genus  comprising  them  is  called 
Anthomyia  by  Meigen,*  and  the  species,  from  its  attacking  the 
cabbages,  is  named  by  Bouchef — 

9.  A.  Brassicse,  the  Cabbage-fly.  The  sexes  of  this  fly  differ 
materially  in  aspect :  the  male  is  ashy  grey,  very  bristly ;  the 
large  compound  eyes  nearly  meet  on  the  crown  of  the  head,  which 
is  hemispherical :  there  are  three  minute  eyes  at  the  base  of  the 
crown ;  the  face  is  silvery-gray,  almost  white  in  some  lights,  with 
a  long  black  streak  on  the  forehead,  pointed  behind,  below  which 
are  the  black  and  triarticulate  horns,  the  basal  joint  of  which  is 
small,  the  second  large,  the  third  the  largest  and  oval,  with  a 
biarticulate  pubescent  bristle  on  the  back,  the  basal  joint  being  | 
very  minute :  thorax  oblong,  the  sides  whitish,  with  three  faint 
interrupted  stripes  down  the  back;  body  shining  gray,  rather 
small  and  elliptical,  tapering  to  the  apex,  with  a  black  stripe 
down  the  back ;  the  edges  of  the  segments  and  the  region  of  the 
scutel  black  also :  two  wings  incumbent  in  repose,  ample,  trans- 
parent, iridescent,  the  longitudinal  nervures  reaching  the  pos- 
terior margin,  with  two  transverse  ones  towards  the  disc;  balancers 
ochreous ;  six  legs  black  and  spiny ;  thighs  and  shanks  simple  ; 
feet  five-jointed,  terminated  by  two  little  claws,  and  two  largish 
pale  leathery  lobes  (fig.  32).  The  female  is  of  an  uniform  ashy- 
grey,  excepting  the  silvery-white  face  and  pale  sides  of  the 
thorax  ;  the  eyes  are  remote,  with  a  broad  black  stripe  between 
them,  shading  into  chestnut-colour  in  front:  the  abdomen  is 
stouter,  and  conical  at  the  apex,  and  the  wings  have  an  ochreous 
tinge  at  the  base  (fig.  33)  :  j  length,  nearly  i  of  an  inch ;  expanse 
of  wings,  almost  ^  an  inch. 

These  flies  are  on  the  wing  the  whole  of  summer,  and  there 
are  consequently  several  generations  of  the  maggots  which  are 
for  many  months  eating  passages  in  the  stalks  and  roots  of  Ahe 
cabbage  and  turnip  tribes,  thus  causing  them  to  become  rotten 
as  soon  as  they  are  subjected  to  wet  and  frost  Many  of  the  flies 
no  doubt  live  through  the  winter,  secreted  in  holes  and  crevices^ 
and  some  of  the  pupae  do  not  hatch  until  the  spring :  in  one  in- 
stance the  maggots  and  pupae  were  taken  from  the  roots  at  the 
same  time,  the  19th  of  June,  and  the  flies  began  to  hatch  on  the 

*  Curtis's  Guide,  Gen.  1287. 

t  Naturg.  der  Garten-Insecten,  p.  131. 

J  For  the  structure  of  the  moutn,  dissections,  &c.,  consult  Curtis's  Brit 
Ent.,  pi.  and  fol.  768,  Hydroiteat  an  allied  genus. 
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27th.  On  pulling  up  the  stalks  of  some  cabbages  recently  cut, 
1  found  the  roots  enlarged,  lumpy,  and  carious ;  and  on  opening 
them  they  were  hollow,  with  the  maggots  of  the  cabbage-fly  full- 
^rown  in  cavities,  several  of  which  hatched  in  May,  1841,  to- 
gether with  another  fly  * 

Two  other  species  of  similar  flies  are  noticed  by  Bouche  as 
attacking  these  crops  :  one  he  ndls,  after  M eigen, 

10.  Anthomyia  gnava.  Horns  pubescent;  eyes  not  hairy; 
legs  hlack.  Male  with  a  black  thorax  ;  body  linear,  cinereous, 
fasciated  with  testaceous  and  black  doral  spots.  Female  cinere- 
ous ;  body  with  a  blackish  dorsal  line,  dilated  at  the  base : 
length  3  lines. f 

The  larvae  of  this  fly  are  found  on  the  Continent  during  the 
autumn  in  turnips,  eating  cavities  in  the  bulbs  ;  but  they  have 
not  yet  been  observed  in  England.  The  other  species  described 
in  Bouche*s  work  is  likewise  unknown  tome;  but  as  it  will^  in 
all  probability,  soon  be  detected  in  this  country,  I  will  give  a 
short  description  of  the  insect,  which  bears  the  name  of 

1 1.  Anthomyia  trimaculata  :  it  is  like  A,  carnaria  of  Meigen, 
but  smaller ;  light-grey,  varying  with  the  light  to  white ;  thorax 
with  four  black  interrupted  dorsal  stripes;  scutel  with  three 
brown  spots ;  legs  black ;  abdomen  chequered  with  brown,  and 
a  broad  black  dorsal  stripe.  The  female  is  altogether  paler, 
with  the  apex  of  the  thighs  and  tibiae  reddish-brown:  length, 
3^  lines.  The  maggots  of  this  are  similar  to  the  others,  and 
they  are  five  lines  long :  the  pupa  also  is  scarcely  to  be  distin« 
guished  from  them :  it  is  3  lines  long. 

The  mag^ts  are  found  in  summer  and  autumn  in  company 
with  A,  BrassicdB,  in  cabbage-roots,  which  they  destroy.  They 
remain  pupae  three  or  four  weeks,  and  the  latter  generations 
winter  in  the  earth  under  that  form,  and  produce  flies  in  the 
spring:  the  female  flies  are  tolerably  abundant  in  fields  and 
gardens. 

The  last  species  I  have  to  record  was  sent  to  me  from  North- 
umberland by  Mr.  T.  H.  Scott,  the  21st  July,  1841.    He  says, 

Aly  servant,  who  has  been  hoeing  the  turnips,  tells  me  these 
larvae  are  always  found  in  the  roots,  and  not  in  the  surrounding 
soil.  Since  the  late  rains  they  have  decreased,  and  it  was  with 
some  difliculty  the  few  I  transmit  could  be  found  in  two  acres.'* 
They  were  taken  out  of  the  roots,  several  of  which  were  sent 
(fig.  34)  to  show  the  mischief  done  by  the  maggots  and  the  little 
rove-beetles :  precisely  at  the  same  period  of  the  year,  on  cutting 


♦  Enmerus  aneiis.  Vide  Gardener's  Chron.,  vol.  ii.p.  252 ;  and  Cui-tis's 
Brit.  Ent.,  pi.  and  fol.  749. 
t  Meigen's  Syst.  Besclu*.,  vol.  v. p.  104,  No.  142. 
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a  turnip  in  halves  from  the  garden,  I  found  a  maggot  inside  quite 
as  large  as  Mr.  Scott's. 

The  above  maggots  were  similar  in  form  to  those  of  A.  Brxis^ 
sicce,  but  of  a  yellowish-ochre  colour.  The  head  was  armed  with 
two  black  hooks ;  and  at  the  extremity  of  the  back  was  a  green 
stripe,  from  the  intestines  shining  through :  the  rump  was  trun- 
cated and  furnished  with  two  brdwn  projecting  spiracles,  and  tbe 
margin  surrounded  with  small  teeth,  largest  below  (figs.  35  and 
36).  I  put  them  with  a  turnip-root  into  a  flower-pot,  and  the 
following  April  I  found  four  of  them  in  the  pupa  state,  and 
buried  deep  in  the  earth  :  these  pupae  were  also  like  those  of  ^ . 
Brassicce,  but  of  a  paler  colour,  being  lurid  ochreous.  On  the 
25th  April  I  bred  a  male  fly,  and  soon  after  two  females  :  they 
proved  to  be  a  Linnaean  species  of  Musca,  the  larvae  of  which  will 
devour  a  great  variety  of  roots,  and  inhabit  dung  by  thousands  in 
the  summer,  according  to  Bouche :  the  fly  is  called 

12.  Anthomyia  Radicum,  the  Root-eating  fly.  It  is  similar  in 
size  and  form  to  A.  BrasdccB  (figs.  32  and  33)  ;  but  the  male 
has  an  ochreous  face,  reflecting  satiny  white ;  the  stripe  on  the 
forehead  is  rusty ;  the  thorax  is  black,  with  three  darker  stripes ; 
the  sides  are  grey;  scutel  blackish;  abdomen  slender,  linear, 
shining  grey,  with  a  broad  black  dorsal  stripe ;  the  incisures  are 
black  also:  wings,  balancers,  and  legs  as  in  ^.  Brassiccc. 
Female  still  more  like  that  species ;  but  there  are  three  fuscous 
stripes  on  the  thorax,  and  in  certain  lights  a  slender  dark  line 
down  the  back  of  the  abdomen :  length,  2^  lines. 

It  is  remarked  by  Bouche  that  the  larva  of  a  four-winged  fly 
called  Alysia  Manducator  lives  in  the  pupae  of  several  flies 
allied  to  those  above  described :  it  makes  a  thin  yellow  case  in- 
side of  the  pupa,  and  comes  forth  in  spring  and  summer,  when 
it  is  not  unfrequently  seen  in  and  about  decayed  turnip-roots  and 
dead  animals,  in  a  state  of  decomposition.  From  these  observa- 
tions it  may  be  inferred  that  it  is  a  general  parasite  of  such  flies, 
and  that  those  maggots  which  infest  the  turnips  and  cabbages  do 
not  escape  its  vigilance.  I  will  therefore  add  a  short  description 
of  this  useful  insect.  It  is  Hymen opterous,  of  the  Family 
IcHNEUMONES  ADsciTi ;  and  is  called  by  Panzer, 

13.  Alysia  Manducator,  from  its  gaping  teeth  or  jaws :  it  is 
black,  and  very  shining ;  the  tridentate  jaws  are  chestnut ;  an- 
tennae rather  long,  slender,  pubescent,  composed  of  numerous 
joints ;  postscutel  and  broad  flat  base  of  abdomen  rugose,  the 
latter  oval,  with  a  projecting  ovipositor  in  the  female  :  four  wings 
with  the  stigma  and  nervures  pitchy ;  legs  bright  rust  colour ; 
feet  dusky :  length,  i  of  an  inch;  expanse,  J  an  inch.* 


♦  Vide  Curtis's  Brit.  Ent.,  fol.  and  pi,  141 ;  and  Guide,  Gen.  558,  No.  5. 
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With  this  exception  I  know  of  no  parasitic  insects  to  keep  these 
turnip-destroying  maggots  in  check :  I  shall  therefore  now  con- 
clude this  investigation  of  their  hahits  and  economy  hy  append* 
ing  such  remedies  as  have  fallen  in  my  way.  It  often  happens 
that  very  good  specifics  which  may  be  successfully  employed  in 
the  garden  cannot  conveniently  be  extended  to  the  field :  such^  I 
fear,  is  the  following  remedy  proposed  by  Bouche.  He  says  that 
where  whole  fields  of  cabbages  have  fallen  a  sacrifice  to  the 
destructive  maggots,  that  the  crops  are  now  completely  preserved 
by  dipping  the  roots,  as  they  are  transplanted,  into  oil  or  ley  of 
ashes.  One  of  the  best  modes  of  diminishing  their  numbers^ 
I  doubt  not,  is  to  pull  up  and  remove  infected  plants  on  the  first 
symptoms  of  the  presence  of  insects  at  their  roots,  which  is  in* 
stantly  detected  by  the  drooping  of  the  leaves  in  the  sunshine, 
those  of  the  cabbages  turning  of  a  faint  lead  colour,  and  the  tur- 
nip-tops becoming  yellow.  When  this  is  the  case,  they  should  be 
immediately  carried  away  and  burnt,  and  brine  or  ley  of  ashes 
may  be  at  once  poured  into  the  holes  from  whence  the  plants 
have  been  drawn,  to  destroy  any  insects  left  behind.  In  other 
instances,  where  the  maggots  have  made  great  havoc  with  the 
cabbages,  cauliflowers,  and  brocoli,  gardeners  have  collected  large 
quantities  of  the  brown  pupae  from  the  roots  with  the  hope  of 
checking  their  increase ;  and  as  the  transformations  of  the  in- 
sects arc  in  rapid  succession,  it  must  have  a  good  effect  by  giving 
the  succeeding  crops  a  better  chance  of  escaping  the  fate  of  those 
which  preceded  them. 

Mr.  Sinclair,  in  allusion  to  the  turnip-galls,  says,  "  Combina- 
tions of  salt  and  lime  were  evidently  the  most  effectual,  as  no 
instance  occurred  of  the  bulb  being  affected  below  the  surface  of 
the  soil.  That  portion,  however,  of  it  which  was  above  the  sur- 
face was  affected  with  galls,  the  same  as  in  the  bulbs  grown  on 
soils  of  the  same  nature,  to  which  no  application  of  manure  had 
been  applied.  On  a  space  of  the  same  soil,  to  which  salt  simply 
had  been  applied  the  preceding  spring,  and  from  which  time  the 
soil  remained  fallow,  the  crop  was  good.  One  plant  in  ten,  how- 
ever, was  affected  with  the  disease  below  the  surface,  as  well  as 
above  it.  The  salt  in  this  instance  had  been  applied  at  the  rate 
of  86  bushels  per  acre,  and  mixed  with  the  surface  4  inches  deep : 
it  was  applied  the  first  week  of  May,  1818.  On  one  portion  of  it 
barley  and  turnips  were  sown,  but  they  did  not  vegetate,  the  dose 
being  too  great.  The  season  following,  however,  the  crop  was 
good."  It  was  observed  that  the  same  dressing  on  a  clayey  loam 
did  not  prevent  the  galls  from  forming.  I  apprehend,  however, 
that  the  lime  and  salt  would  certainly  destroy  the  different  mag- 
gots that  we  have  described,  but  not  the  weevils :  for  it  must  be 
remembered  that  the  author  of  the  galls,  is  a  hard  beetle,  and  iu 


132 


Observations  on  the  various  Insects 


embryo  young  live  under  the  rind,  secure  at  that  period  from  any 
outward  applications.  Mr.  Sinclair  goes  on  to  say  that  "  mixing 
the  lime  and  salt  with  the  soil  previously  to  sowing  the  seed^  or 
applying  it  to  the  surface  after  sowing,  proved  best ;  for  when 
lime  and  salt  are  mixed  and  deposited  with  the  seed,  vegetation 
is  retarded  from  2  to  12  days,  and  more,  beyond  the  natural  pe- 
rioil.  This  fact  was  proved  on  the  seed  of  8  difiFerent  species  of 
plants,  sown  in  4  different  kinds  of  soil.  They  modify,  but  are 
not  a  specific  remedy  for  this  disease.  Seeds  from  roots  per- 
fectly free,  sown  on  land  that  never  was  sown  with  turnip-seed 
before,  produced  in  both  instances  bulbs  more  or  less  affected."* 

Another  contributor  to  the  Gardener's  Magazine  says  the 
attacks  of  insects  causing  the  malformations  in  turnips  can  only 
be  averted  by  making  the  plants  offensive  to  the  parent- fly  ;  and 
this^  it  has  been  lately  discovered,  can  be  done  by  incorporating 
with  the  soil  soap-boilers'  waste,  or  any  other  substance  of  similar 
alkaline  quality.  Mr.  Major  recommends  the  plants  to  be  watered 
with  a  mixture  of  1  gallon  of  soap-suds  to  4  quarts  of  gas-water, 
or,  in  lieu  of  the  latter,  2  quarts  of  gas-tar ;  either  will  do,  as  the 
only  use  of  the  mixture  is  to  create  an  offensive  smell.  Mr.  T. 
Smith  says  he  is  satisfied,  from  six  years'  experience,  that  the 
refuse  of  a  charcoal-pit,  spread  J  an  inch  thick  before  sowing  the 
seed,  and  merely  scuffled  in  with  the  point  of  a  spade,  so  as  to 
mix  the  top  soil  and  charcoal -dust  together,  is  a  remedy  for  the 
grub  and  mouldiness  in  onions ;  f  and  it  effectually  prevents  the 
clubbing  in  the  roots  of  cabbages  and  cauliflowers. 

Few  of  these  remedies  will,  I  fear,  be  of  much  service  on  a 
large  scale:  the  farmer  must  therefore  encourage  the  natural 
enemies  of  these  pests,  and  remember  that  rooks,  sea-gulls, 
magpies,  and  partridges,  as  well  as  many  species  of  small  birds, 
are  eminently  useful  in  cleansing  the  soil  from  such  troublesome 
insects.  If  poultry  be  turned  into  the  field  they  require  attention, 
otherwise  they  are  apt  to  scratch  up  the  soil.  My  own  opinion 
is,  that  nothing  can  be  more  likely  to  encourage  the  maggots  of 
the  cabbage  and  turnip-flies  J  than  fresh  dung,  in  wliich  it  seems 
they  luxuriate ;  and,  such  being  the  case,  by  spreading  it  in  a 
raw  state,  an  entire  field  may  at  once  be  inoculated  with  the 
disease. 

♦  Memoirs  of  Caledonian  Hort.  Society. 

t  Anthomyia  ceparum  (Gardener's  Chron.,  vol.  i.  p.  396) :  the  maggots  of 
this  fly  are  so  similar  in  appearance  and  economy  to  those  of  the  turnip, 
that  many  gardeners  take  them  to  be  the  same  species.— Vide  Major » 
Treatise  on  Insects,  p.  165. 

J:  We  have  on  a  former  occasion  animadverted  upon  the  impropriety  of 
ling  the  JUica  NemoTum  hy  the  name  of  "tumip-Zy/"  which  is  here 
exemplified,  for  the  above  insect  is  truly  the  turnip/y;  and  tlie  A.  Nemo- 
rum,  the  turnip-flea  or  black-jack,  is  as  undoubtedly  a  bee/le^ 
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Summary  of  the  foregoing  Report. 

Surface-grubs,  in  1818,  1826,  1827,  and  1836,  were  very  nu- 
merous and  destructive  to  turnip-crops ;  so  much  so,  that  prizes 
were  offered  for  the  history  of  these  caterpillars,  and  the  remedies 
for  their  destruction. 

The  Cabbage-moth  flies  by  night  in  May,  June,  and  July :  the 
female  lays  her  eggs  upon  the  leaves  of  cabbages,  turnips,  &c. 

The  caterpillars  are  universal  feeders,  living  upon  an  astonish- 
ing variety  of  plants,  during  July,  August,  September,  and  Octo* 
ber:  the  garden  suffers  most  from  their  attacks,  and  cabbages 
have  their  hearts  quite  riddled  and  defiled  by  them. 

They  sometimes  live  through  mild  winters,  concealed  either 
amongst  rubbish  on  the  surface  or  buried  in  the  earth,  where  they 
change  to  chrysalides. 

The  most  effectual  remedy  is  to  search  for  them  at  night,  when 
they  come  out  to  feed,  and  to  look  carefully  beneath  the  leaves 
by  day. 

The  great  yellow-underwing  moth  is  abundant  in  hay-fields, 
hedges,  and  gardens,  in  June  and  July :  it  is  the  parent  of  a  large 
surface-grub,  which  feeds  upon  the  roots  and  leaves  of  turnips  in 
the  autumn :  it  lives  through  the  winter,  sometimes  under  the  turf 
in  meadows^  &c.,  and  can  resist  frost.  In  April  it  changes  to  a 
large  brown  chrysalis,  in  the  soil,  enclosed  in  an  earthen  case. 

In  a  bed  of  onions,  which  this  caterpillar  had  destroyed,  47 
were  found  in  an  area  of  less  than  25  feet. 

The  heart  and  dart  moth  is  found  plentifully  in  June,  in  fields, 
gardens,  &c. :  it  is  the  parent  of  a  most  pernicious  surface-grub, 
which  destroys  immense  quantities  of  turnips,  at  every  stage, 
either  by  separating  the  crown  from  the  root,  or  by  eating  into 
the  more  matured  bulb. 

The  surface- caterpillar  attacked  the  swedes  in  August :  it  was 
abundant  in  November,  and  no  doubt  lived  through  the  winter. 

The  common  dart-moth  flies  in  multitudes  in  June  and  July, 
and  is  supposed  to  lay  its  eggs  in  the  earth,  which  produce 
surface-caterpillars  more  destructive,  if  possible,  than  any  of  the 
others. 

The  eggs  hatch  in  autumn,  and  the  surface-grubs  live  through 
the  winter :  they  are  either  feeding  a  long  period,  or  there  are 
two  broods  annually. 

Mangold-wurzel  had  the  young  roots  eaten  through  by  them  in 
June :  they  also  attacked  the  potato-shoots. 

Abundant  in  August,  1841,  at  the  roots  of  swedes,  in  Surrey; 
and  in  multitudes  at  Farnham  in  September,  1839.  During  the 
same  months  they  abounded  in  Suffolk,  in  1835,  and  were  equally 
numerous  there  in  November,  1841. 
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The  western  countries  of  Europe  have  been  threatened  with 
famine  from  their  destroying  the  earn,  by  devouring  the  roots^ 
especially  of  that  sown  in  autumn. 

The  gardener  suffers  from  their  attacks^  for  they  will  feed  upon 
the  roots  of  various  vegetables  and  flowers. 

As  they  are  forced  to  feed  upon  the  roots  of  grass  and  weeds, 
in  the  summer^  in  fields  lying  fallow  or  recently  sown,  it  is  most 
essential  to  keep  the  land  clean  whilst  at  rest. 

They  pass  the  muter  underground,  in  earthen  cells>  and  come 
forth  to  feed  again  in  the  early  spring. 

In  May  or  June  they  enter  the  earth  to  change  to  chrysalides, 
in  which  they  remain  about  a  month. 

Mr.  Le  Keux  found  these  surface-grubs  concealed^  by  day, 
in  burrows  2  or -3  inches  deep,  into  which  they  draw  detached 
leaves. 

Salt  and  water  poured  over  a  turnip-plant^  at  the  rate  of  a 
i  oz.  of  salt  to  1  quart  of  water,  drove  the  surface^grub  away,  but 
it  proceeded  to  another  6  yards  off :  they  can  travel  well  and  expe- 
ditiously, especially  at  night,  when  the  ground  is  damp.  During 
10  days  other  plants  were  washed  with  that  solution,  and  were 
thus  preserved ;  but,  when  discontinued,  they  shared  the  fate  of 
the  others. 

Children  might  readily  pick  them  from  the  roots  with  a  sharp- 
ened flattish  stick,  or  an  oyster-knife. 

Serious  attacks  of  these  surface^caterpillars  are  often  to  be  at- 
tributed to  the  destruction  of  the  rooks. 

Another,  and  larger,  Surface'Caterpillar  feeds  upon  turnip- 
roots,  and  eats  off  the  crowns :  these  larvsB  also  injure  the  roots 
of  cabbages,  and  will  devour  the  leaves.  They  bury  themselves 
very  deep ;  and  are  2  inches  long  in  the  autumn :  they  were  in 
the  chrysalis  state  in  March. 

The  surface-grubs  are  at  work  almost  all  the  year:  in  the 
summer  they  destroy  the  young  plants  by  eating  off  the  roots  near 
the  crown ;  in  the  autumn  and  mild  winters  they  eat  large  cavities 
in  the  bulb,  which  get  filled  with  dirt,  and  are  not  good  for  stock ; 
the  weight  is  also  reduced,  and  they  more  readily  decay  from  wet 
and  frost. 

Harrowing,  ploughing,  and  working  the  soil  afford  the  only 
chance  of  destroying  the  eggs,  and  probably  the  chrysalides. 

Insects  thrive  best  on  neglected  and  slovenly  cultivated  lands. 

Night-time  is  the  best  for  applying  liquids  w[id  powders  to  de- 
stroy the  surface-caterpillars. 

Tobacco-water  will  kill  them,  if  it  come  in  contact  with  their 
skins. 

Hand-picking  by  night  is  universally  recommended  on  the 
Continent. 
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Dry  soot,  spread  an  inch  thicks  and  dug  in^  is  said  never  to 
fail.  Ca6&a^e-plants  may  be  preserved  by  laying  some  round 
the  stemi. 

Lime  bXso,  employed  in  the  same  way,  is  a  protection ;  and  if 
quick-lime  were  dusted  over  the  turnips^  after  rain  in  the  evenings 
it  would  destroy  the  surface-grubs. 

PaaUry  and  ducks  would  be  serviceable^  if  turned  into  the  field 
when  ploughing. 

In  gardens,  planting  cabbages.  Sec,  round  a  seed-bed  is  a  good 
decoy  :  the  roots  may  be  daily  searched^  and  the  larvsB  destroyed. 

When  plant  dies,  dig  it  up  immediately,  and  the  larvae  will 
be  found. 

Soap  and  water  poured  round  the  plants  will  compel  the  sur- 
face-grubs to  come  out  of  their  burrows,  when  they  must  be  di- 
rectly picked  up. 

Pigs,  perhaps,  may  be  employed  late  in  the  year,  where  the 
surface-grubs  are  swarming,  and  ten  or  twelve  round  one  bulb. 

No  outward  applications  will  aifect  the  chrysalides,  which  lie 
entombed  in  the  earth. 

lires  at  night,  to  attract  the  moths,  of  little  service,  as  the 
females  are  not  caught  by  such  means. 

As  regards  corn-crops,  late  sowing  would  prove  the  best ;  and 
June  and  July  the  most  improper  for  turnips,  where  the  surface- 
caterpillars  are  numerous. 

Spring-corn  most  likely  to  suffer  from  their  attacks. 

Soils  made  strong  and  warm  by  horse-dung  manure  most  in- 
fested, from  the  eggs  hatching  more  rapidly. 

Steeping  the  seeds  in  bitter  extracts  mixed  with  salt  or  nitrates 
useless ;  but  ammonia  would  annoy  the  surface-grubs,  if  applied 
in  sufficient  quantity  to  the  soil ;  and  liquid  manure  would  there- 
fore be  beneficial. 

Slaked  lime  mixed  with  seed-wheat,  and  then  heated  and  sown 
together,  has  been  recommended. 

Scatteriug  cuhes  before  and  after  sowing  might  secure  the 
crops. 

Sticking  inverted  young  fir-trees  in  the  fields  protects  crops, 
it  is  said  in  Sweden,  from  seed-eating  caterpillars. 

Hemp,  sown  round  a  field,  will  attract  small  birds,  which  will 
also  feed  upon  the  insects. 

No  parasitic  insects  hitherto  detected  to  check  the  increase  of 
the  surface-caterpillars. 

Directions  for  rearing  surface-caterpillars,,  and  breeding  the 
moths  from  them. 

The  turnip-gall  weevil  is  produced  from  the  excrescences  on 
turnip-bulbs. 

These  gaUs  contain  from  one  to  four  maggots,  which  feed  upon 
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the  bulb  ;  the  galls  are  probably  caused  by  some  fluid  from  the 
parent-beetle. 

These  gcdls  are  formed  in  summer,  and  increase  through  the 
winter. 

The  maggots  most  probably  change  to  pupte  in  the  earth. 

The  twnip'gall  beetles  are  not  uncommon  in  hedges^  &c.,  in 
spring  and  summer. 

Partridges  pick  out  these  maggots^  and  are  very  fond  of  them. 

Anbury,  I  think,  is  not  caused  by  insects;  but  the  disease 
affords  a  suitable  pabulum  for  many  species. 

Anbury  ond  fingers  and  toes  two  distinct  diseases?  the  former 
with  knotted  roots,  the  latter  more  forked. 

Mr.  Dickson's  observations  on  fingers  and  toes. 

Mr.  Marshall's  description  of  anbury :  he  considers  it  caused 
by  the  puncture  of  an  insect. 

A  naked  fallow  recommended  as  a  remedy. 

Marl  or  chalk  the  most  certain  and  lasting  cure. 

Tea  thing  the  barley-stubble  will  cause  anbury. 

Whether  wet  or  d?y  seasons  are  most  favourable  to  anbury 
seems  to  be  doubtful. 

The  long  padding-turnip  the  most,  the  swedes  and  rounds  the 
least  diseased. 

In  the  tap-root,  maggots,  mites,  rove-beetles.  Sec,  were 
living. 

The  knots  on  the  roots  solid,  and  in  no  instance  contsuning 
insects. 

Certain  conditions  of  the  soil,  and  not  insects,  cause  anbury. 

The  maggots  inhabiting  the  anbury  lived  through  part  of  the 
winter,  and  produced  the  "  Winter  tumip-gnat "  very  early  in 
the  spring. 

The  mites  may  feed  upon  the  larvae,  or  the  eggs,  of  the  flies, 
&c.,  deposited  in  the  anbury,  or  they  might  have  been  introduced 
by  the  larger  beetles  which  they  infest. 

Rove-beetles,  called  Aleochara  and  Oxytelus,  inhabit  decaying 
turnips  in  multitudes. 

They  are  supposed  to  nibble  and  injure  the  roots  of  the  young 
turnips,  and  they  will  also  feed  upon  maggots :  their  own  larvae 
are  found  with  them. 

The  Oxyteli  are  found  everywhere,  and  inhabit  dung  in  im- 
mense quantities. 

Maggots  found  in  August,  and  earlier,  in  the  crown,  or  just  in 
the  base  of  the  tap-root,  which  do  great  mischief. 

They  change  to  pupa*  in  the  earth,  and  in  three  weeks  they 
produce  flies,  called  the  cabbage-fly,  which  live  through  the 
summer. 

Two  species,  of  similar  habits,  are  known  upon  the  Continent ; 
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and  a  fourth  I  bred  from  other  maggots,  which  had  injured  the 
young  inrnip-roots. 

They  are  exceedingly  mischievous,  as  they  will  feed  upon  a 
great  variety  of. roots;  and  inhabit  duttg  in  thousands. 

They  changed  to  a  fly,  called  the  foqt-edting  fly, 

A  very  useful  parasitic  fly  lives  upon  these  maggots. 

Dipping  the  roots  in  oil  or  ley  of  ashes  will  preserve  cabbages 
from  the  ma^^ts. 

As  soon  as  plants  droop,  pull  them  up  and  burn  them ;  and 
then  pour  brine  or  ley  of  ashes  into  the  holes,  and  it  will  kill  all 
that  remain. 

The  pupa:  may  be  collected  from  the  roots,  in  gardens  at  least, 
with  great  advantage. 

A  dressing  of  lime  and  salt  would  kill  the  maggots,  but  it  will 
not  prevent  turnip-galls  from  appearing. 

The  lime  and  salt  should  be  mixed  with  the  soil  previously  to 
sowing  the  seed,  as  they  otherwise  retard  vegetation. 

Soap-boiler  s  waste,  and  other  alkalies,  incorporated  with  the 
soil,  will  kill  the  maggots. 

Soapsuds  and  gas- water,  or  gas-tar,  will  keep  the  flies  from 
depositing  eggs. 

Refuse  of  charcoal,  scu£Bed  into  the  soil,  prevented  the  same 
disease  in  onions,  and  the  clubbing  of  cabbages,  &c. 

Hooks,  sea-gulls,  magpies,  partridges,  &c.,  most  useful  in  se- 
curing crops  from  the  attacks  of  insects. 

Raw-dung,  especially  horse-dung,  encourages  the  maggots,  and 
should  therefore  never  be  spread  in  that  state,  not  even  in  small 
quantities. 


EXPLANATION  OF  THB  PLATES. 

Fig.  1.  Noctua  Brassic€e^  the  cabbage-moth. 
Fig.  2.  Caterpillar  of  the  same. 
Fig.  3.  Ditto,  a  green  variety. 

Fig.  4.  Noctua  vronuba,  the  great  yellow  underwing  moth. 
Fig.  5.  Caterpillar  of  ditto. 

Fig.  6.  Noctua  exclamalionis^  the  heart  and  dart  moth  at  rest. 

Fig.  7.  Caterpillar  of  ditto. 

Fig.  8.  A  turnip-crown  with  the  root  eaten  off. 

Fig.  9.  Noctua  Segetum^  the  common  dart-moth  at  rest. 

Fig.  10.  Caterpillar  of  ditto. 

Fig.  11.  A  young  mangel-wurzel  plant  with  the  root  eaten  through  by 
the  last  surface-caterpillar. 
a  The  base  of  the  root. 
b  The  terminal  portion. 
Fig.  12.  A  caterpillar,  or  surface-grub:  the  moth  it  would  change  to 
not  ascertained. 
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Fig.  13.  The  Case  of  earth  which  the  surface-grub  forms  io  the  ground. 
Fig.  14.  The  chrysalis  contained  in  it. 
Fig.  15.  A  turnip-bulb  affected  by  galls. 
Fig.  16.  A  small  gall,  or  knob,  unopened. 

Fig.  17.  A  large  one  cut  open,  showing  several  cavities  iu  which  the 

maggots  had  fed ;  one  of  them  remaining. 
Fig.  18.*  The  same  maggot  taken  out. 

c  The  natural  dimensions. 
Fig.  19.*  The  weevil  which  causes  these  galls. 

d  The  natural  size. 
Fig.  20.*  The  fore-leg  of  the  turnip-gall  weevil. 
e  The  femur^  or  thigh. 
/  The  tooth. 

The  tibia^  or  shank. 
The  tor^iu,  or  foot. 
Fig.  21.  A  turnip  affected  by  anbury. 
Fig.  22.  A  solid  excrescence  formed  on  one  of  the  fibres. 
Fig.  23.  Ditto,  more  granulated. 
Fig.  24,  The  rotten  tap-root. 
Fig.  25.  Maggots  living  in  ditto. 
Fig.  26.*  Ditto,  taken  out  and  magnified. 

p  The  natural  size. 
Fig.  27.*  The  winter-turnip  gnat. 

i  The  natural  dimensions. 
Fig.  28.*  The  larva  of  the  sculptured  rove-beetle. 
k  The  na^ral  size« 

9*  The  head,  showing  the  jaws,  horns,  &c. 
Fig,  39.*  The  sculptured  rove-beetle. 

/  The  natural  length. 
Fig.  30.*  A  maggot  of  the  turnip-root  fly. 

m  The  natural  size. 
Fig.  31.*  Pupa  of  the  same. 

n  The  natural  size. 
Fig.  32.*  The  male  turnip-root  fly. 
Fig.  33.*  The  female  ditto.. 

0  The  natural  dimensions  of  4be  sexes. 
Fig.  34.   A  young  turnip-root  eaten  by  maggots  and  Fov«-beetles. 
Fig.  35.    One  of  the  maggots. 
Fig.  36.*  The  same  magnified. 

Obs,  AH  the  figures  are  drawn  from  nature,  excepting  No.  2 ;  and  the 
above  numbers  with  a  *  attached  indicate  that  the  objects  referred  to 
are  represented  much  larger  than  life. 

London^  Oc/.,  1842.  j 
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X. — On  Modes  of  Comparing  the  Nutritive  Values  of  different 
Crops.    By  W.  H.  Hyett. 

It  is  well  known  that  different  esculent  roots^  and  probably  dif< 
ferent  varieties  of  the  same  root^  differ  in  their  weight  with  refer- 
ence  to  equal  bulks;  and  there  are  some  reasons  for  thinking 
that  this  difference  (called  their  specific  gravity)  might,*  when 
ascertained,  afford  an  easy,  though  somewhat  rough,  method  of 
estimating  some  of  their  relative  powers  of  nourishment  Water, 
with  sugar,  starch,  gluten,  and  albumen,  are  the  constituents  which 
make  up,  with  trifling  exceptions,  the  mass  of  our  common  agri« 
cultural  roots.  In  1000  parts  of  the  potato  more  than  700  are 
water.  About  274  have  been  found  to  be  composed  of  the  above* 
named  vegetable  principles,  said  to  be  positively  nutritious — the 
remainder  consisting  of  a  very  trifling  amount  of  soluble  salts,  and 
still  less  of  insoluble  earths  and  oxides.  In  the  same  manner 
1000  parts  of  mangold  wurzel,  of  swedes,  and  of  turnips,  give  by 
analysis  respectively  139,  64,  and  42,  of  these  nutritive  ingredi* 
ents — ^the  large  proportion  of  the  remainder  being  water,  with 
which  all  the  pores  of  a  healthy  and  perfect  root,  when  fresh  taken 
from  the  ground,  seem  to  be  filled.  Though  it  must  perhaps  be 
admitted  that  the  elements  of  water,  as  food,  have  some  effect  on 
the  animal  economy,  it  is  the  other  constituent  piinciples  of  vege« 

*  The  published  tables  of  specific  gravities  euumerate  a  great  variety  of 
stones,  metals,  woods,  earths,  salts,  acids,  oils,  gases,  wines,  &c.,  with  many 
of  which  the  specific  gravity  is  used  as  the  best  practical  measure  of  their 
various  qualities.  The  amount  of  nutritious  ingredient  contained  in  milk 
and  wort  is  measured  by  an  instrument  expressly  made  to  take  the  specific 
gravity.  But  in  none  of  these  lists  can  I  discover  that  any  of  our  agricul-* 
tural  productions  are  noticed ;  nor  in  our  best  and  most  recent  works  on 
these  subjects,  such  as  Thomson's  '  Vegetable  Chemistry,'  where  35  of  the 
'*  prineipal  roots  employed  in  medicine  and  the  arts  '*  are  treated  of,  can  I 
find  the  general  proportions  of  the  proximate  principles  of  any  of  our  com* 
monest  agricultural  roots,  with  the  exception  of  the  potato,  and  yet  these 
principles  are  supposed  to  contain  the  primary  essentials  of  all  animal  nou- 
rishment. It  is  true  the  proportion  of  sugar  in  beet,  and  the  peculiar 
proximate  composition  of  carrot  juice,  is  given  chiefly  from  the  elaborate 
investigations  of  Eynhoff,  but  no  notice  whatever  is  taken  of  the  turnip, 
swede,  nor  (except  that  of  beet)  of  any  of  the  varieties  of  mangold  wurzel. 
I  by  no  means  presume  to  poiTit  to  this  omission  as  any  disparagement  of 
works  of  such  research  and  reputation.  The  information  seems  not  to  have 
been  required  by  those  most  interested,  and  consequently  has  not  been 
thought  worth  making  public.  It  cannot  be  doubted,  now  that  agriculture 
invites  the  attention  of  so  many  eminent  men,  that  all  such  deficiencies  will 
soon  be  supplied.  Dr.  Daubeny's  table  of  the  *  (Constituents  of  Crops,*  com- 
piled from  the  works  of  Boussingault  and  Sprengel,  and  published  in  the 
last  volume  of  the  Royal  Agricultural  Society's  '  Journal,'  conveys  most 
useful  information ;  but  were  the  proportions  of  the  proximate  principles  of 
vegetables  appended,  it  would  be  rendered  far  more  valuable.— W.H.H. 
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tables  which  alTord  to  animals  substantial  nourishment.  Now  it 
happens  that  all  these  nutritive  principles  in  roots  are  specifically 
heavier  than  water  ;  for  with  water  at  1000  as  the  standard,  sugar 
and  starch  vary  in  weig^ht  from  1500  to  1600.  The  specific 
gravity  of  gluten  and  albumen  I  have  not  been  able  to  find  in 
published  works,  but  they  sink  in  water,  and  are  of  course  speci- 
fically heavier.* 

It  may  perhaps  be  supposed  that  the  soluble  salts,  and  insoluble 
earths  and  oxides,  are  sufficient  to  disturb  the  accuracy  of  any  in- 
ference from  the  relative  specific  weights  of  the  water,  and  of  the 
other  constituents  of  the  plant.  Their  amount,  however,  seems 
so  trifling  (the  soluble  salt  in  the  potato  giving  only  a  little  more 
than  8,  and  the  insoluble  earth,  &c.,  less  than  5  parts  in  the 
1000)  that  the  difference  of  their  specific  weights  would  do  little 
more  than  turn  the  scale ;  and  it  should  be  observed  that,  as,  for 
the  most  part,  the  soluble  salts,  if  not  in  excess,  perform  a  part  in 
animal  nutrition,  they  may  be  considered  as  partially  nutritive, 
while  they  are  also  specifically  heavier  than  water ;  and  of  the  in- 
soluble earths  and  oxides,  which  are  not  taken  up  in  the  process 
of  digestion,  some  are  lighter  and  others  heavier  than  water. 
From  the  details  of  Eynhoff,  given  in  Thomson*s  *  Vegetable 
Chemistry,'  their  proportions  seem  to  be  such  that  the  sum  of 
their  specific  gravities  (in  the  potato  1093)  varies  only  a  trifle,  as 
compared  with  water — a  difference  which,  as  applied  to  only  5 
parts  in  1000,  could  but  very  slightly  disturb  the  relative  weights 
of  the  700  of  water,  and  of  the  274  of  the  nutritive  matter,  which 
are  to  one  another  as  1000  to  1500  or  1600.  It  is  true  that,  from 
Sprengel's  tables,  published  by  Dr.  Daubeny  in  the  *  Royal 
Agricultural  Journal,'  the  fixed  ingredients  in  beet  and  swede 
turnip  are  considerably  greater  than  in  the  potato  or  white  turnip ; 
but  it  seem?  probable,  as  with  the  potato,  that  the  several  specific 
weights  of  these  ingredients,  m  each  root,  either  neutralise  one 
another,  or  tell  in  positive  aid  of  nourishment.  Admitting  this 
mode  of  estimating  nourishment  to  be — as,  in  fact,  it  only  can  be — 
an  approximation,  it  is  certain  at  least  that,  in  as  much  as  so  large 
a  proportion  of  these  roots  consists  of  water,  the  absolute  weight  of 
a  crop  alone  must  be  a  still  more  deceptive  estimate  of  its  value. 
The  weight  of  the  nutritive  ingredients,  separate  from  the  water, 
is  what  we  want,  and  this  the  specific  gravity  of  the  root  seems  to 
give  nearly  enough ;  for  it  is,  in  fact,  a  pretty  close  measure  of 
their  weight,  minus  the  weight  of  water  in  the  root,  which  is  lost. 


*  The  proportion  of  nourishment  due  exclusively  to  gluten,  and  the  other 
azotized  ingredients  of  food,  is  of  course  not  to  be  detected  by  the  mechanical 
process  here  proposed.  The  sum  of  the  solid  ingredients,  as  compared  with 
the  water  of  the  plant,  is  all  that  can  be  learnt  from  it.— W.  H.  H. 
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or  rather  balanced,  when  the  root  is  weighed  In  water.*  Still,  in 
practice,  a  more  serious  source  of  uncertainty  remains.  Roots  by 
drying,  without  proportionate  shrinking,  may,  iildeed  must,  have 
some  of  their  interstices  filled  with  air ;  and  thus,  when  weighed 
in  water,  appear  lighter  than  they  really  are.  Still,  as  this  indi* 
cates  the  loss  of  water  only,  which  is  neutral  as  to  specific  weight, 
and  negative  as  to  nourishment,  it  does  not  perhaps  entirely  vitiate 
the  criterion,  particularly  if  it  should  be  found  that  the  specific 
gravities  of  the  roots  themselves  correspond  pretty  uniformly  with 
their  nutritive  powers,  as  inferred  from  chemical  analysis  or  actual 
experience.  None  of  the  published  tables  which  have  fallen 
under  my  eye  notice  the  specific  weights  of  any  agricultual  pro- 
ductions ;  and  suspecting  them  not  to  have  been  hitherto  taken, 
I  thought  it  worth  while  last  year  to  take  those  of  the  turnip,  the 
swede,  the  mangold  wurzel,  and  the  potato ;  but  having  reason  to 
apprehend,  from  an  inadvertence,  a  source  of  inaccuracy,  these 
experiments  have  this  year  been  repeated,  roughly,  it  must  be  ad- 
mitted, but  still  with  as  much  accuracy  as  circumstances  allowed. 
As  the  subject  has  not,  I  believe,  been  hitherto  investigated,  their 
publication  may  lead  to  further  and  useful  inquiry.  I  beg,  how- 
ever, to  premise  that  I  only  offer  them  with  that  view ;  and  as  for 
the  speculations  which  accompany  them,  they  are  intended  chiefly 
as  illustrative  of  the  advantages  which  may  accrue  from  ascer- 
taining and  recording  even  such  dry  and  abstract  facts  (if  they  arc 
such)  as  specific  gravities,  but  by  no  means  as  positively  drawing 
any  conclusions  of  my  own* 


I. 

2. 

Number 
of  RooU 
weighed. 

3. 

Specific 
Gra\ity. 

4. 

'Amount  of 
Nutritive  Matter 
in  lOOU  parts. 
Analysis. 

5. 

Equivalents 
of  Nutritive 

Power. 
Experience. 

6. 

Nitr(^on  in 
100,000  lbs. 

Turnipfl    .    •  • 
Swedes     •    •  • 
Mangold  wurzel  • 
Potatoes  •    •  • 

17 

24 
36 
60 

898-6 
961-65 

1016*35 

1095- 

42] 

64  >Herapatb. 
139j 

274  Eynhoir. 

500 

397  Beet. 
200 

260 
370 

Hence  it  will  be  seen  that  the  order  of  the  specific  gravities 
coincides  with  that  of  the  three  following  columns,  as  far  as  they 


♦  The  use  of  the  saccharometer  with  liauids  is  exactly  this :— -It  gives  the 
weight  of  those  very  ingredients,  minus  that  of  tho  water  in  which  they  are 
held  in  solution ;  and,  for  all  practical  purposes,  the  saccharometer  is  con- 
sidered as  giving  a  true  standard  of  nutritive  contents,  notwithstanding  the 
similar  objection,  that  the  liquids  to  which  it  is  applied  (as  in  barley)  con- 
tain precisely  the  same  soluble  ingredients  as  the  vegetable.— W.  H.  H. 
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go.  Column  No.  5  is  founded  on  Von  Thaer's  table^  in  which 
he  takes  100  lbs.  of  ordinary  hay  as  having  given  a  certain  amount 
of  nourishment;  and  then  finding,  from  similar  experiments, 
200  lbs.  of  potatoes^  and  397  of  beet^  to  give  an  equal  amount^  he 
calls  them  equivalents.  The  value  of  the  turnip  (viz.  500)  is  from 
an  extended  table  of  Professor  Johnston's^  based  on  exactly  the 
same  data.    Swedes  unluckily  are  not  given. 

Any  immediate  practical  utility,  from  ascertaining  the  specific 
gravity  to  be  a  measure  of  nourishment,  does  not  apply  so  directly 
to  the  above  comparison  between  different  roots  as  between  varie- 
ties of  the  same  root.  The  relative  power  of  nourishment  of  dif- 
ferent roots  is  pretty  well  ascertained;  and  if  it  is  not^  it  is  a 
matter  of  such  obvious  and  general  importance  that  more  certain 
modes  of  learning  it  will  of  course  be  resorted  to.  Not  so  with 
the  vast  varieties  of  the  same  root,  nor  with  the  same  sort  in  dif- 
ferent soils,  for  which  a  quick  and  easy  mode  of  taking  their  rela- 
tive value  would  be  desirable ;  for  it  will  be  rare  that  any  one 
would  be  at  the  expense  of  having  a  number  of  chemical  analyses 
merely  to  ascertain  the  different  degrees  of  nourishment  of  the 
rohan,  or  Welsh  kidney  potato ;  nor  certainly  would  any  one  be 
at  the  trouble  of  a  series  of  experiments  in  feeding  sheep  on 
turnips,  to  put  half-a-score  on  the  Pomeranian  globe,  and  another 
half-score  on  the  border  imperial;  and  yet  these  experiments 
offer  some  very  curious  details  on  these  points^  which  scarcely 
seem  to  be  the  result  of  accident.  Thus  it  becomes  a  matter  of 
more  importance  to  ascertain  the  general  position  than  might 
have  been  at  first  sight  imagined. 

The  following  tables  exhibit  the  different  specific  gravities  in 
varieties  of  the  same  root : — 


Potatoes. 

Average 
Specific  Gravity 
of  6  Tubers. 
1841. 

Average 
Specific  Gravity 
of  13  Tubers. 
1842. 

Rohan  •  •  .  • 
Purples  .... 
Welsh  kidney 

1081 
1091 
1107 

1089-95 

1102 

1105 

Now  it  is  the  received  opinion  among  those  who  cultivate  the 
potato  in  this  district  that  the  Welsh  kidney  requires  a  much 
richer  soil  than  the  purple,  which  is  the  common  sort  grown  for 
consumption  here — an  opinion  borne  out  by  some  experiments 
of  mine,  with  which  great  pains  were  taken  in  the  cultivation  of 
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both.  It  is  to  be  presumed  that  the  plant  requiring  the  richest 
soil  is  that  which  will  yield  the  greatest  nourishment;  and,  if  so, 
the  above  figures  indicate  a  specific  weight  corresponding  with 
the  higher  nutritive  powers  of  the  Welsh  kidney.  The  difference 
IS  certainly  not  great,  the  Welsh  kidney  giving  only  about  20  in 
1000  more  than  the  rohan;  but  the  separate  tubers  from  which 
the  averages  were  taken,  as  well  as  the  two  years,  gave  remark- 
ably uniform  results. 


Ill 


3 
3 
3 

6 
6 
13 

6 
6 
6 
6 
12 


In  Tmmips,  the 
Pomerauiaii  globe  averaged  • 
Green  round  , ,  , 

Border  imperial        , ,  • 
111  Swedet^ 
Purple-topped)    From  Mr. 
Green     , ,    j  Pusey'g  farm, 
Skirving*8     *    •    •    •  • 
In  MamgM  wwrzel'^ 
Long  red  • 
Red  globe  • 


Yellow  globe 
Sugar  beet 
Yellow  globe. 


j    Prom  Mr. 
IPusey's  farm, 
I  Sandy  toil. 

Stone  brash  • 


Specific 
Gravity. 


889 
905 
932 

949 
952 
972 

995*5 
1005*9 
1014*55 
1036*6 
1022-15 


Average 

Specific 
Gravity. 


908*67 


957*67 


1016*97 


Nutritious 
Ingredients  in 
1000  lbs. 
Analysis. 
Herapath. 


White  turnip, 
42 


Swede, 
64 


Orange  globe, 
135 
Sugar  beet, 
146 


These  differences  may  appear  small — that  in  the  potato,  be- 
tween the  heaviest  and  the  lightest  sorts,  being  only  26 ;  in  the 
turnip  43,  in  the  swede  only  23,  and  in  the  mangold  wnrzel  41 — 
bat  it  does  not  follow  that  the  difference  in  nourishment  is  only 
in  the  same  ratio ;  for  the  difference  between  the  average  specific 
gravity  of  the  turnip  and  the  swede  was  only  61,  while  their  nutri- 
tive ingredients  were  42  and  64.  So  the  difference  in  the  specific 
gravities  of  the  mangold  wurzel  and  the  potato  was  only  79,  but 
the  nutritive  ingredients  were  136  and  274,  the  equivalents  397 
and  200,  and  the  nitrogen,  as  indicating  nourishment,  was  260  and 
370.  So  that,  though  the  actual  difference  in  their  specific  gravi- 
ties may  be  small,  it  seems  probable  they  indicate  greater  dif- 
ferences in  nourishment. 

A  comparison  also  was  made  of  large  and  small  roots,  its  object 
being  to  find  out  whether  wide  planting  and  large  roots  materi- 
ally diminished  density.    The  results  were  as  follow 
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Number 

of  Roots 

Specific 

Specific 

of  each 

Gravity. 

Gravity. 

Difference. 

•ise 

Large. 

Small. 

weighed. 

Turnips, — 

4 

Cjrreen  round  • 
Swedes, — 

OKA 

854 

no  A 

3 

Purple-topped  • 

944 

955*6 

+  11-6 

3 

Green-topped    •    •  . 
Skirving's    .    •    •  • 

970 

934 

—  36 

6 

976 

9o8 

—  8 

12 

Average  .... 
Mangold'Wurzel. — 

966*6 

950*5 

—  10*1 

3 

JjCiXiff  red  .... 

1006 

984*3 

-21'7 

3 

Red  globe  «... 

998 

1013-5 

+  15 -5 

3 

Yellow  globe     •  • 

1014*2 

1014*9 

+  -7 

3 

Sugar  beet  • 

1023 

1049-8 

+  26-8 

6 

Yellow  globe 

1015 

1029-8 

+  14*8 

18 

Average  •    •    •  • 

1011-8 

1020-3 

+  8-5 

These  results  are  irregular:  whether  this  arises  from  acci- 
dental imperfections  in  the  roots  weighed,  or  from  the  peculiar 
habits  of  the  plant,  is  impossible  to  say.  The  number  of  roots 
weighed  are  by  no  means  such  as  to  justify  any  sort  of  positive  in- 
ference. 

Another  subject  of  comparison  presented  itself  as  to  the  pro- 
bable effect  of  exposure  on  the  upper  as  compared  with  the  lower 
part  of  the  same  root,  with  reference  to  the  question  of  earthint^ 
up  for  protection.  The  roots  were  cut  in  two  at  the  Ime  marked 
by  the  surface  of  the  soil,  and  each  part  weighed — 


Number 
of  each 

part 
weighed. 

Specific 
Gravity. 
Upper  half. 

Specific 
Gravity. 
Lower  part 

Difference. 

Turnips. — 

3 

Green  round     •  . 

881 

921 

40 

Mangold'Wurzel. — 

3 

*Loiig  red    .    .    •  . 

955 

1014 

59 

3 

♦Red  globe  .    .    .  • 

963 

1001 

38 

3 

•Yellow  globe    .  • 

979 

1017 

38 

6 

Do.    do.  large 

1009*3 

1022-9 

13*6 

6 

Do.    do.    small  • 

1024 

1038-7 

14-7 

Swedes, — 

6 

Skirving's,  large 

964 

988-4 

24-4 

6 

Do.      small      •  • 

951 

979 

28 

♦  All  these  were  roots  of  1841,  and  bad  been  left  in  a  dry  room  before 
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These  results  show  pretty  unifonnlj  the  diminished  density  which 
mio^ht  have  been  expected  from  exjposUre,  especially  in  the  man- 
gold wurzel  of  1 84 1. 

Whatever  indication  the  above  results  may  afford,  nothing  can 
be  more  certain  than  that  little  confidence  can  be  reposed  in 
them  till  they  have  been  verified  over  and  over  again.  The  dis- 
turbances of  soil,  season,  climate,  and  situation,  will  of  course 
give  great  differences ;  and  should  others  think  it  worth  while  to 
inquire  farther  into  the  subject,  considerable  discrepancies  of 
general  result  must  of  course  be  expected ;  but  it  should  be  ob- 
served that  the  mode  of  comparison  is  offered  chiefly  as  regards 
different  varieties  of  the  same  root,  treated  under  precisely  similar 
circumstances^  and  where  these  causes  of  disturbance  take  no 
effect. 

How  far  these  crude  experiments  go  towards  substantiating 
the  previous  conjecture  I  must  leave  to  others  to  judge.  If  it 
should  appear  that  the  specific  gravity  of  roots  is  a  test  of  their 
quality  and  nutritious  contents,  so  simple  a  mode  of  ascertaining 
them  would  at  once  be  applied  in  practice  to  an  almost  endless 
variety  of  useful  purposes.  The  complicated  results  of  different 
roots,  and  different  varieties  of  the  same  root,  as  influenced  by 
manure,  soil,  season,  or  climate — the  times  of  planting,  under  all 
these  circumstances — the  mode  of  storing,  and  the  best  time  of 
consuming  them — are  among  the  many  points  on  which  much 
light  might  be  expected  to  be  thrown. 

It  seems  probable  that  the  specific  gravity  of  grain  might  in  the 
same  way  be  made  available  in  ascertaining  its  nutritive  proper- 
ties.   Indeed  the  weight  per  bushel*  is  an  approximation  to  the 

they  were  weighed,  besides  being  slightly  touched  by  a  frost  before  they 
vere  housed.  For  this  reason  they  have  not  been  admitted  into  other  parts 
of  the  calculation,  and  are  inserted  here  only  as  showing  the  effect^  of  ex- 
posure.— ^W.  H.  H. 

*  An  extensive  and  intelligent  miller  and  baker  observed  to  me  that  ho 
always  found  the  quality  and  his  profits  to  be  in  proportion  to  the  weight  per 
bushel  of  the  wheat  bought  To  a  brewer  it  is  in  practice  considered  of  even 
more  importance,  and  must,  in  estimating  quality,  be  regarded  as  a  useful 
approximation  to  truth.  But  when  we  reflect  on  the  extensive  purchases 
made  in  these  trades,  and  that  very  slight  difference  in  the  size  or  shape  of 
the  grains  of  com  makes  a  considerable  difference  in  the  bulk  contained  in 
the  bushel,  and  interferes,  in  the  same  proportion,  with  the  true  estimate  of 
quality,  it  is  matter  of  surprise  that  some  simple  instrument,  on  the  principle 
of  the  thousand  grain  bottle,"  is  not  in  general  use.  It  is  said  that  some 
millers  and  brewers  occasionally  buy  by  weight ;  but  in  that  case  allowance 
must  be  made  for  dampness  of  condition.  This  year  wheat  which,  in  con- 
sequence of  the  fine  season  and  harvest,  weighed,  when  cut,  65  lbs.  a  bushel, 
in  about  six  weeks  after  was  found  to  weigh  only  62.  Moist  weather,  situ- 
ation of  the  rick  not  exposed  to  sun  and  air,  or  a  damp  granary,  are  well 
known  to  produce  this  effect,  which  therefore  doubtless  arises  from  absorbed 
moisture,  and  consequently  increased  bulk.   Now  in  these  cases  the  actual 
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specific  gravity,  but  the  size  and  shape  of  each  grain  materially 
influences  the  quantity  contained  in  the  bushel — a  source  of  in- 
accuracy which  would  be  avoided  by  weighing  in  water. 

In  touching  on  the  relative  degrees  of  nourishment  of  different 
vegetables,  I  may  advert  to  another  point  which  seldom  receives 
the  attention  it  ought — I  mean  the  quantity  of  nourishment  per 
acre  afforded  by  different  crops.  When  we  speak  of  so  many 
tons  per  acre  of  potatoes,  mangold-wurzel,  or  swedes,  or  so  many 
bushels  of  barley  and  oats,  we  rarely  calculate  the  number  of 
pounds  of  beef  or  mutton  which  they  should  respectively  produce. 

Von  Thaer  has  given  us  the  following  table  of  equivalents 
which  afforded  equal  nourishment  to  animals,  taking  100  lbs.  of 
ordinary  hay  as  the  standard  : — 

Equivalents. 
Ibg. 

Wheat  .27 


Barley  . 
Maize  • 
Beans  . 
Clover  (red) 
Hay  (ordinary) 
Potatoes 
Beet 

Wheat-straw 


54 
59 
83 
90 
100 
200 
397 
400 


Professor  Johnston,  in  his  excellent  little  work  on  agricul- 
tural chemistry,  has  extended  the  above  table  considerably,  as 
follows: — 


Hay 

Clover  hay 
Green  clover 
Wheat-straw 
Barley-straw 
Oat-straw 
Pea-straw 
Potatoes 
Old  potatoes 
Carrots  • 
Turnips 
Cabbage 
Peas  and  beans 
Wheat  . 
Barley  . 
Oats 

Indian  com 
Oil-cake  . 


lbs. 
10 
8  to  10 
45  to  50 
40  to  50 
20  to  40 
20  to  40 
10  to  15 
20 
40 
25  to  30 

50 
20  to  30 
3  to  5 
to  6 
to  6 
to  7 
5 

to  4 


5 
5 
4 


weight  or  measure  can  never  be  as  true  a  criterion  as  the  specific  gravity 
measured  by  an  instrument.— W.  H.  H. 


Nutritive  Values  of  different  Crops, 


147 


In  this  table  Professor  Johnston  takes  10  as  his  standard  for 
haj^  and  sometimes  gives  a  varying  equivalent.    In  using  his 
figures  in  connexion  with  Von  Thaer's,  for  the  following  calcu- 
lation, I  have  adopted  100  as  the  standard  in  both  cases,  and  have 
taken  the  mean  of  his  varying  equivalents.    Thus,  in  the  instance 
of  wheat,  which  he  gives  as  from  5  to  6,  I  have  taken  55 ;  but  as 
this  again  differs  from  Von  Thaer,  who  takes  wheat  at  27,  I  have 
again  adopted  the  mean  between  the  two,  and  call  wheat  41.  I 
have  assumed  the  relative  produce  of  the  crops  given  in  column  2 
chiefly  from  those  in  Mr.  John  Mortons  '  Report  of  Whitfield 
Farm,*  and  the  weights  in  column  3  from  the  printed  tables  in  his 
*  Farmer's  Pocket-book.'   It  must  be  admitted  that  these  assump- 
tions are  of  an  arbitrary  character,  and  that  calculations  based 
upon  them  are  proportionally  doubtful ;  but  it  should  be  observed 
that  the  figures,  both  of  Vott  Thaer  and  Professor  Johnston,  are 
given  as  the  result  of  actual  experiment  in  feeding  animals  by 
practical  men.    Professor  Johnston  himself  has  given  a  similar 
table  to  that  which  follows,  but  based  on  the  constituents  of  dif- 
ferent crops,  chemically  ascertained,  as  showing,  by  one  set  of 
figures,  "  the  nutritive  power  of  these  crops"  per  acre,  "  in  so  far 
as  they  depend  upon  the  starch  and  sugar  they  contain     and  by 
another  as  it  depends  on  the  gluten  and  albumen.    The  result 
are  very  interesting ;  but,  as  Lord  Spencer  observes,  in  his  paper 
in  the  second  volume  of  the  Journal,  *  On  the  Comparative 
Feeding  Properties  of  Mangold-wurzel  and  Swedes,'  the  reason- 
able probability  of  the  relative  value  of  different  foods,  as  deduced 
from  chemical  analysis,  knowing  so  little  as  we  do  of  the  processes 
of  nature  in  converting  food  into  flesh,  seems  not  quite  satis- 
factory ;  and  he  prefers  making  his  comparisons  from  the  actual 
effect  of  food  on  animals.    So  also  the  equivalents  of  food,  which 
in  the  two  above  tables  are  obtained  from  practical  results  in 
feeding,  seem  to  me  a  preferable  basis  of  calculation ;  but  at  all 
events  the  comparison  of  a  table  showing  the  nourishment  per 
acre,  as  deduced  from  the  quantities  of  the  different  nutritive  in- 
gredients, chemically  ascertained,  with  one  showing  it  obtained 
from  actual  experiment^  would  be  interesting,  and  perhaps  useful. 
In  either  case  the  presumed  average  crop  per  acre  is  an  arbitrary 
amount,  and  must  be  assessed  according  to  the  different  quality  of 
the  land  to  which  the  formula  is  to  be  applied;  and  however 
much  any  of  us  differ  in  these  assumptions,  the  use  of  the  calcu- 
lation is  still  the  same.   Applying  then  the  equivalent  of  nourish- 
ment in  different  crops  to  the  average  produce  of  these  crops  per 
acre,  we  get,  from  the  following  table,  the  relative  nourishment 
per  acre  which  those  crops  severally  yield : — 
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1. 

2. 

Assumed 
Average 
per  Acre. 

3. 

Token  at 

4. 

Average 
per  Acre, 
ia  lbs. 

5. 

Equiva- 
lenU  or 
Nourish- 
ment. 

6. 

Relative 
Nourishment, 
l>cr  Acre. 

7. 

Whrat    .  . 

..  Straw 
Pea«  .    .  . 

„  Straw  . 
Barley    .  . 

Straw 
Oats  .    .  . 

Straw  . 
Besau    .  . 

Straw 
Clowrhay  . 
Ordinary  nay 
Potatoes  .  . 
Ctbbage .  • 
C.irrots  .  . 
Beet  .    .  . 
Green  clover 
Tumiiia  .  . 

3S  bush. 
30  c»t. 
SO  bush. 

40  bi'ish. 
20  c«rt. 
50  bnsh. 
40  cwt. 
32  bnsh. 
40  cwt. 
30  cwt. 
20  cwt. 
100  bags 
20  tons 
25  tous 
25  tons 
6  toi^ 
25  tons 

00  Wis.  per  bush.  = 
t(       •»  = 

»»       »»  = 

40             V.  = 
•»        »»  = 

60    „  = 

ft        If  = 
280  lbs.  per  bag  = 
ff       »f  = 
»f       »»  — 

•  t  tf 

1.920 
3,360 
1,200 

1.920 
2,?40 
2.000 
4.4A0 
1,920 
4,480 
3.360 
2,240 
28,000 
44.800 
55,000 
55.000 
13.440 
55.000 

M  41 
•1.  450 
+  45 
125 
J-  54*5 
.f  3(>0 
J.  55 
J-  300 
J-  61*5 
J.  450 
4-  90 
u.  100 
.4.  200 
^  250 
4.  275 
+  397 
+  475 
^  500 

26-6  1 

37*2 

22*4 
140 
179*2 
200 
138*5 

28*29 
110 

Wheat 
Peas. 
Rarler. 
Oits. 

Beans.* 

Clover  hay. 

Ordinary  nay. 

Potatoes. 

Cibbage. 

Carrots. 

Beet. 

Green  clover. 
Turnips. 

Now,  without  pretending  that  any  very  nice  conclusions  are  to 
be  drawn  as  to  the  relative  advantages  of  one  grain  crop  over 
another,  which  would  seem,  according  to  the  average  crops 
assumed  in  this  case,  to  be  nearly  equal,  or  perhaps  even  of  one 
root  crop  over  another,  unless  when  the  difference  is  very  remark- 
able, there  is  one  very  striking  result  in  the  vast  excess  of  nourish- 
ment of  the  root  over  the  seed  crop.  Thus  the  white  turnip, 
which  is  the  lowest  in  the  scale  of  roots,  gives  twice  as  much 
nourishment  per  acre  as  the  highest  in  the  scale  of  grains ;  and 
the  carrot,  which  is  the  highest  of  the  root  crops,  ^ves  nearly  five 
times  as  much  as  barley  and  beans,  which  are  the  lowest  of  grain 

*  There  is  no  equivalent  given  for  bean-straw ;  nor  can  I  find,  in  any  of 
the  tables,  its  probable  value  from  the  azote  contained.  The  value  of  idl 
straw  for  fodder  must  depend  on  the  mode  in  which  it  is  harvested.  In 
Scotland,  the  order  in  which  the  farmer  places  his  straw  for  fodder  is— 
Ist,  pea;  2nd, bean;  3rd, oat;  4tb,  wheat;  5th,  barley:  while  in  England, 
where  the  bean  is  quite  withered  before  it  it  cut,  it  stands  last  in  the  scale. 
Not  to  place  it  too  low,  I  have  adopted  the  same  equivalent  as  that  of  wheat 
(viz.  450),  which  represents  the  least  valuable  of  any  straw,  while  that  of 
barley  is  300.  This  value,  as  between  wheat  and  barley,  neither  accordii 
with  that  indicated  by  the  azote  which  they  respectively  contain,  nor,  I  think, 
with  that  usually  attached  to  them  in  practice ;  but  it  should  be  observed 
that,  in  comparing  the  general  value  of  these  crops,  the  difference  can  never 
be  great  which  results  from  equivalents  varying  onlv  from  300  to  500,  as 
(with  the  exception  of  that  of  peas)  is  the  case  with  all  these  straws  where 
the  average  quantity  per  acre  is  never  much  below  1  ton,  nor  above  2.  In 
calculating  accurately  the  relative  values  of  different  straw  as  fodder,  of 
course  this  difference  becomes  of  more  importance.  It  is  remarkable  in  the 
seed-crops,  that  the  greater  or  less  quantities  per  acre,  or  equivalents  of 
value  either  in  seed  or  straw,  seem  so  nicely  to  balance  one  another,  that,  on 
the  total  produce  per  acre,  the  quantity  of  nourishment  only  varies  from 
about  42'  in  beans  and  barley,  to  54*6  in  wheat. — W.  H.  H. 
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crops ;  or^  according  to  the  figures,  the  same  quantity  of  ground 
which  in  carrots  would  feed  ^00  head  of  cattle  or  sheep,  in  cab- 
bages would  feed  179,  in  beet  or  potatoes  140,  in  turnips  110, 
but  in  wheat  and  oats  would  only  feed  from  50  to  55,  and  in 
beans  or  barley  only  42. 

When  it  is  farther  considered  how  much  the  rotation  of  our 
crops  generally  has  been  improved  by  the  introduction  of  root 
culture,  and  how  greatly  also  the  soil  suffers  in  the  constant  repeti- 
tion of  grain  crops,  from  so  much  of  its  fertility  finding  its  way  to 
market  in  the  shape  of  corn  (the  straw  only  being  returned  as 
manure),  while,  on  the  other  hand,  in  root  crops,  little,  though  at 
last  doubtless  some  of  the  staple  of  the  soil,  unless  replaced  by 
an  equal  amount  from  a  distance,  vanishes  in  the  shape  of  beef 
and  mutton — and  when  it  is  considered  also,  in  root  crops,  that 
the  manure  is  in  proportion  to  the  increased  quantity  of  food  pro- 
duced, and  numbers  of  animals  fed,  and  has  circulated  so  much 
oftener  through  the  soil — we  cease  to  be  surprised  at  the  vast  in- 
crease in  the  value  of  light  land ;  and  those  who  cultivate  heavy 
soils,  hitherto  unacquainted  with  any  better  rotation  than  wheat, 
beans,  and  a  fallow,  should  be  on  the  alert,  now  that  thorough 
draining  and  subsoiling  are  seen  to  introduce  root  culture  on  land 
heretofore  unacquainted  with  swedes  or  sheep. 

There  are  many  other  details  which  such  a  calculation  as  the 
above  will  naturally  surest  to  those  who  apply  it.  For  instance, 
the  carrot,  and  perhaps  the  cabbage,  if  taken  at  a  higher  quantity 
per  acre,  are  nearly  as  2  :  1,  while  the  potato  and  the  beet  are 
nearly  as  3  :  2,  richer  than  the  turnip.  An  acre  of  green  clover, 
which,  according  to  Sinclair's  experiments,  recorded  by  Sir  H. 
Davy,  is  taken  as  four  times  heavier  than  it  is  when  made  into  hay, 
gives  only  28*29  of  nourishment,  while  as  hay  it  gives  37*3 — the 
laxative  effect  of  such  an  excess  of  water  in  the  food  possibly  coun- 
teracting the  effect  which  should  otherwise  be  drawn  from  its 
nutritive  contents. 

But  the  object  of  the  present  paper,  as  was  observed  before,  is 
not  to  draw  conclusions,  the  data  of  which  partake  more  or  less  of 
an  arbitrary  character ;  yet  thus  far  we  may  safely  conclude.  If 
these  data  are  correct,  they  lead  to  the  most  important  results. 
Let  us  then  apply  a  similar  calculation  to  a  case  where  our  data 
are  most  unexceptionable. 

In  Lord  Spencer  s  valuable  experiment  on  the  relative  nutri- 
tious property  of  swedes  and  mangold- wurzel,  given  at  p.  296  of 
vol.  iL  of  the  Society's  Journal,  it  appears  that,  in  feeding  two 
oxen  on  swedes  and  mangold- wurzel,  2  tons  of  swedes  gave  at 
the  rate  of  64  lbs.  of  beef,  while  2  tons  of  mangold-wurzel  gave 
102^  lbs.  The  average  of  the  two  crops  on  one  of  the  (arms  in 
this  neighbourhood,  where  the  most  accurate  accounts  of  produce 
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are  kept^  was  this  year  19  tons  of  swedes  per  acre^  while  that  of 
the  mangold-wurzel  was  26 ;  and  my  own  farm  gave  at  the  rate 
of  20  tons  of  swedes,  and  32  of  mangold-wurzel,  but  the  season 
was  peculiarly  favourable  to  the  latter  crop.  Assuming,  then,  on 
precisely  similar  land,  20  tons  of  swedes,  and  only  25  of  mangold- 
wurzel,  to  be  a  fair  average,  it  seems  that,  while  one  acre  of 
swedes  would  only  have  given  640  lbs.  of  beef,  an  acre  of  mangold- 
wurzel  would  have  given  1275^  so  that  a  crop  of  the  latter  is 
worth  nearly  double  one  of  the  former.  I  am  quite  aware  that 
there  are  many  circumstances  under  which  the  cidtivation  of 
swedes  is  preferable  to  mangold-wurzel.  I  would  only  apply  the 
particular  instance  where  such  circumstances  do  not  exist. 

In  this  case  the  facts  are  certain,  and  have  long  been  made 
public,  and  yet  how  few  of  us  are  aware  of  the  important  conse- 
quences to  which  they  lead,  that,  as  in  the  last  instance,  by  pre- 
ferring one  crop  to  another,  double  the  stock  may  be  maintained 
by  the  land.  It  will  doubtless  require  more  manure^  but  it  gets 
it  just  in  proportion  to  the  number  of  cattle  that  it  feeds.  What 
is  lost  to  it  in  the  ilesh  of  the  animal  sent  off  must  certainly  be 
restored  from  extraneous  sources ;  but  it  will  be  rare  indeed  where 
the  necessary  quantity  of  one  sort  or  another  cannot  be  obtained 
by  the  expenditure  of  a  very  small  proportion  of  the  increased 
returns  from  the  doubled  produce  of  the  land.* 


*  Of  course  this  presumes  all  the  manure  from  the  cattle  to  be  carefully 
made  the  most  of.  If  it  is,  and  the  land  kept  in  fine  tilth,  so  as  to  derive 
the  full  benefit  of  those  elements  which  for  the  most  part,  if  not  entirely, 
may  be  derived  from  air  and  rain,  and  which  form  the  chief  part  of  vegetable 
structure,  as  well  as  animal  nutrition,  the  manure  to  be  bought  will  be  much 
less  than  is  generally  imagined,  and  in  a  great  measure  limited  alone  to  the 
fixed  ingredients  of  the  soil,  which,  after  all,  form  a  small  part  of  the  grain, 
or  the  animal,  which  finds  its  way  to  market.  Taking  Liebig's  supposi- 
tion that  a  i  of  a  grain  of  ammonia  may  be  contained  in  1  lb.  Hessian 
of  rain-water,  and  allowing  the  rain  in  England  to  contain  the  same  quan- 
tity, the  average  rain  of  a  year  should  contain,  upon  an  English  acre, 
1 61 '  88  lbs.,  or  nearly  162  lbs.  of  ammonia.  According  to  Payen,  1000  lbs. 
of  farm-yard  manure  contain  4  lbs.  of  nitrogen :  thus  a  ton  will  contain 
8*96  lbs.  This  nitrogen  is  in  the  shape  of  ammonia,  which,  according  to 
Thomson *s  estimate,  is  composed,  by  weight,  of  hydrogen  0*375  lbs.,  and  of 
nitrogen  1*75. 

There  is  therefore  to  be  added  to  the    •       «     8*  96  lbs.  of  nitrogen, 

1*92    „  hydrogen. 

Giving,  as  the  total  of  ammonia  contained  in  aiin.oq  lu 
ton  of  farm-yard  manure,         .       .       .        tts  ids. 

The  annual  quantity  of  ammonia  poured  with  the  rain  on  an  English 
acre  was  161 '88  lbs.,  or  a  quantity  equal  to  that  which  would  have  been 
given  by  14  *87  tons  of  farm-yard  dung  (about  two-thirds  of  a  good  dressing), 
the  whole  of  which,  if  the  surface  of  the  soil  is  kept  loose  and  light,  is  brought 
in  contact  with  and  appropriated  either  by  the  humic  acid  with  which  it 
combines,  forming  a  soluble  humate  pf  ammonia;  or,  according  to  the  dis- 
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We  see  then  the  vast  use  of  such  tables  as  those  of  Von  Thaer 
and  Professor  Johnston.  If  then-  data  are  not  thought  to  be  suffi- 
ciently ascertained^  should  time  be  lost  in  verifying  them  ?  It  is 
in  the  power  of  any  of  us  who  will  take  the  trouble  of  making  the 
very  simple  experiment  which  Lord  Spencer  made^  to  learti^  with 
something  like  certainty^  the  nutritive  value  of  one  or  two  of  the 
crops  proper  to  our  own  soil ;  and  this  has  been  the  chief  object 
of  the  present  paper.  It  was  not  intended  to  prove  this  or  that 
probable  or  conjectural  position ;  but,  by  drawing  legitimate  and 
important  conclusions  froth  such  premises  as  we  have^  to  illustrate^ 
in  as  strong  a  point  of  view  as  possible,  to  practical  men,  who  are 
sometimes  too  apt  to  undervalue  an  experiment,  how  simple 
the  process,  and  yet  how  incalculably  extensive  the  benefits,  if 
each  of  us  will  but  ascertain  and  record  a  fact. 

Painswick,  Mi^rch  8,  1843. 


XI. — Sanitary  Effects  of  Land  Draining. 

[From  Mr,  ChadwicJ^s  Report  to  the  Poor  Law  Commi»sioneri,'\ 

In  considering  the  circumstances  external  to  the  residence 
which  affect  the  sanitary  condition  of  the  population,  the  im- 
portance of  a  general  land  drainage  is  developed  by  the  inquiries 
as  to  the  causes  of  the  prevalent  diseases,  to  be  of  a  ms^itude  of 
which  no  conception  had  been  formed  at  the  commencement  of 
the  investigation :  its  importance  is  manifested  by  the  severe  con- 

ciples  of  Liebig,  who  repudiate  humic  acid,  by  the  alumina  and  other  in- 
gredients of  the  soil  which  are  known  to  have  the  power  of  absorbing  and 
retaining  it  in  large  quantities,  till  required  and  taken  up  by  the  rootlets  of 
the  plants — a  circumstance  which  may  explain  TuU's  idea  that  tilth  supplied 
the  place  of  manure.  If,  on  the  other  hand,  the  surface  of  the  soil  is  left 
baked  and  hard,  most  of  this  ammonia  (which,  be  it  remembered,  is  equal 
in  quantity  per  acre  to  that  contained  in  14  tons  of  farm-yard  dung)  is  eva- 
porated, and  carried  off  to  the  better  tilled  field  of  our  neighbour. 

This  natural  supply  of  ammonia  may  not,  however,  be  enough  to  restore 
the  nitrogen  abstracted  from  the  land  in  vegetable  and  animal  produce. 
Whatever  that  difference  (and  it  would  not  be  very  difficult  to  get  a  good 
general  estimate  of  its  amount),  it  must  of  course  be  supplied  by  art. 

Whether  the  rain  and  carbonic  acid  of  the  atmosphere  will  supply  all  tbe 
rest  of  the  elements  required  by  the  vegetable  principles  is  at  present  matter 
of  dispute,  but  it  is  agreed  on  all  hands  that  they  supply  a  very  large  por- 
tion  of  them.  What  they  do  not,  must  also  be  obtained  by  artificial  means. 
With  these  exceptions,  there  is  nothing  else  to  be  restored  to  the  soil  butlte 
fixed  ingredients.  That  they  are  comparatively  small  in  quantity  is  perfectly 
ascertained.  To  estimate  what  that  q^uantity  is,  even  as  regards  all  these 
ingredienU  severally,  now  that  the  analytical  and  arithmetical  part  of  agn- 
cultural  chemistry  has  made  such  rapid  strides,  is  by  no  means  beyond  the 
reachof  calculation,— Ay.  H.  H, 
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sequences  of  its  neglect  in  every  part  of  the  country,  as  well  as  by 
its  advantages  in  the  increasing  salubrity  and  productiveness  where^ 
ever  the  drainage  has  been  skilful  and  effectual.  The  following 
instance  is  presented  in  a  report  from  Mr.  John  Marshall,  jun., 
the  clerk  to  the  union  in  the  Isle  of  Ely : — 

"  It  has  been  shown  that  the  Isle  of  Ely  was  at  one  period  in  a  deso- 
late state,  heing  frequently  inundated  by  the  upland  waters,  and  desti- 
tute of  adequate  means  of  drainage ;  the  lower  parts  became  a  wilderness 
of  stagnant  pools,  the  exhalations  from  which  loaded  the  air  with  pesti- 
ferous vapours  and  fogs;  now,  by  the  improvements  which  have  from 
time  to  time  been  made,  and  particularly  within  the  last  fifty  years,  an 
alteration  has  taken  place  which  may  appear  to  be  the  effect  of  magic. 
By  the  labour,  industry,  and  spirit  of  the  inhabitants,  a  forlorn  waste 
has  been  converted  into  pleasant  and  fertile  pastures,  and  they  them- 
selves have  been  rewarded  by  bounteous  harvests.  Drainage,  embank- 
ments, engines,  and  enclosures  have  given  stability  to  the  soil  (which  in 
its  nature  is  as  rich  as  the  Delta  of  Egypt)  as  well  as  salubrity  to  the  air. 
These  very  considerable  improvements,  though  carried  on  at  a  great  ex- 
pense, have  at  last  turned  to  a  double  account,  both  in  reclaiming  much 
ground  and  improving  the  rest,  and  in  contributing  to  the  healthiness  of 
the  inhabitants.  Works  of  modem  refinement  have  given  a  totally  dif- 
ferent face  and  character  to  this  once  neglected  spot ;  much  has  been 
performed,  much  yet  remains  to  be  accomplished  by  the  rising  genera- 
tion. The  demand  for  labour  produced  by  drainage  is  incalculable ; 
but  when  it  is  stated  that  where  sedge  and  rushes  but  a  few  years  since 
grew  we  now  have  fields  of  waving  oats  and  even  wheat,  it  must  be  evi- 
dent that  it  is  very  great. 

"  On  reference  to  a  very  perfect  account  of  the  baptisms,  marriages, 
and  burials,  in  Wisbeck,  from  1558  to  1826, 1  find  that  in  the  decennial 
periods,  of  which  1801,  1811,  and  1821,  were  the  middle  years,  the 
baptisms  and  burials  were  as  under : — 

Baptisms.  Burials.  Population  in  1801. 

1796  to  1805           1,627  1,535  4,710 

1806  to  1815            1,654  1,313  5,209 

1816  to  1825           2,165  1,390  6,515 

"  In  the  first  of  the  three  periods  the  mortality  was  1  in  31 ;  in  the 
second,  1  in  40;  in  the  third,  1  in  47;  the  latter  being  less  than  the 
exact  mean  mortahty  of  the  kingdom  for  the  last  two  years.  (See  'Re- 
gistrar-General's Second  Report,'  p.  4,  folio  edition.)  These  figures 
clearly  show  that  the  mortality  has  wonderfully  diminished  in  the  last 
half  century,  and  who  can  doubt  but  that  the  increased  salubrity  of  the 
fens  produced  by  drainage  is  a  chief  cause  of  the  improvement." 

Mr.  R,  Turner,  medical  officer  of  the  Newhaven  union, 
states, — 

"  The  district  which  has  been  under  my  care  comprises  five  parishes, 
three  of  which,  viz.,  Kingston,  Iford,  and  Rodmell,  are  (more  especially 
the  two  latter)  situated  in  close  proximity  to  marshes,  which  were  for- 
meily  for  a  considerable  portion  of  the  year  inundated ;  of  late  very  ex- 
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tensive  improvements  have  taken  place  in  the  drainage  of  these  levels, 
and  in  consequence  of  that  change,  the  diseases  constantly  engendered 
hy  marsh  miasmata,  viz.,  typhus  and  intermittent  fevers,  are  not  more 
common  than  in  other  districts  which  present^to  the  eye  a  fairer  pros- 
pect of  health." 

Mr.  G.  R.  Howe,  medical  officer  of  the  Ongar  union,  ob- 
serves,— 

"  It  is  worthy  of  remark,  that  in  the  districts  surrounding  Chigwell 
no  malignant,  infectious,  or  contagious  disease  has  appeared  during  my 
experience  of  thirty  years'  occasional  residence,  and  even  during  the 
prevalence  of  cholera  not  one  case  occurred.  The  land  is  well  drained, 
the  situation  elevated,  and  the  cleanly  habits  of  the  poor,  with  the  bene- 
volence of  its  residents,  have  tended  much  to  the  prevention  of  disease, 
and  its  amelioration  when  occurring." 

Mr.  W.  Sanders,  medical  officer  of  the  Gravesend  and  Milton 
union,  states, — 

*'  I  beg  leave  to  suggest  how  extreme  are  the  beneficial  effects  of  a 
proper  drainage,  which  shall  prevent  stagnant  water,  and  its  deleterious 
consequences,  accumulating  in  crowded  neighbourhoods.  This  is  ex- 
emplified irf  this  town,  and  also  in  Tilbury  Fort  opposite,  which  is  built 
on  a  marsh,  and  where,  during  the  cholera  period,  then  under  my  cartf, 
not  a  single  case  occurred." 

Mr.  Emerson,  one  of  the  medical  officers  of  the  Eastry  union, 
states, — 

"  There  is,  I  believe,  no  locality  which  has  been  for  some  years  so 
exempt  from  fevers  of  a  malignant  and  contagious  character  as  the 
eastern  coast  of  Kent.  Accordingly,  idiopathic  fever,  under  the  form  of 
synochus  and  typhus,  very  rarely  occurs,  and  when  it  does  appear,  is 
generally  of  an  isolated  kind.  Intermittents,  also,  which  fifteen  or 
twenty  years  since  were  so  generally  prevalent  in  this  district,  have 
become  comparatively  of  rare  occurrence,  an&  indeed  have  almost  dis- 
appeared from  the  catalogue  of  our  local  endemics.  This  exemption 
from  ague  and  other  febrile  epidemics  of  an  infectious  nature  may  l>e 
justly  imputed  to  the  total  absence  of  malaria,  and  of  all  those  causes 
which  usually  generate  an  unwholesome  and  contaminating  atmosphere, 
viz.,  from  the  whole  district  being  secured  from  inundations  by  the  most 
complete  and  effectual  system  of  drainage  and  sewerage.  Also,  from  the 
exposed  state  of  the  country  favouring  a  free  and  rapid  evaporation  from 
the  surface  of  the  soil." 

Mr.  George  Elgar,  another  of  the  medical  officers  of  the  Eastry 
union,  observes  that, — 

**  The  parishes  forming  the  fifth  district  of  the  Eastry  union  are,  with 
one  or  two  exceptions,  close  to  marshes  separating  the  Isle  of  Thauet 
from  this  portion  of  East  Kent,  and  consequently,  during  the  spring  and 
autumn,  the  inhabitants  are  exposed  to  the  malaria  therefrom ;  but  for 
these  last  few  years,  owing  to  the  excellent  plan  of  draining,  very  few 
diseases  have  occurred  (in  my  opinion)  that  can  be  said  to  be  produced 
by  malaria*.    There  is  very  little  ague,  scarcely  any  continued  fevers ; 
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In  the  reports  given  from  the  parish  ministers  in  the  statistical 
a<xx>unt8  of  Scotland^  the  effects  of  drainage  upon  the  general 
health  of  the  population  are  strongly  marked  in  almost  every 
county,  expressed  in  notes  made  from  an  examination  of  the 
returns.  Sutherland — parish  of  Rogart,  "healthy,  and  a  good 
deal  of  draining."  Farr,  ''subject  to  no  particular  disease;  a 
deal  of  draining/'  .  Ross  and  Cromarty — Allness,  dry  and 
healthy,  climate  improved  by  drainage.''  It  is  to  be  understood 
that  drainage  appears  to  form  the  essential  part  of  agricultural 
improvement,  which  is  connected  with  the  improvement  of  health. 
Thus  the  notes  from  another  parish  in  the  same  county,  Kilmuir 
Wester  and  Suddy,  states  it  as  "healthy;  great  improvement; 
scarcely  an  acre  in  its  original  state."  •  Rosemarkie,  "  healthy ; 
agriculture  much  improved."  Elgin — New  Spynie,  •*  healthy, 
much  waste  reclaimed,  much  draining."  Alves,  '^dry  and 
healthy^  well  cultivated,  wood  sometimes  used  for  drains."  Banff 
— Deckford,  "  healthy,  and  people  long  lived,  much  draining." 
Kincardine — Fordoun,  "  so  much  draining  that  now  no  swamps, 
formerly  agues  common,  now  quite  unknown."  Angus — Car- 
mylie,  "health  improved  from  draining,"  Kinross — Kinross, 
"  agues  prevalent  sixty  years  ago  in  consequence  of  marshes,  now 
never  met  with."  Oswell,  "  ague  prevailed  formerly,  but  not 
since  the  land  was  drained."  Perth — Methven,  "the  north 
much  improved  by  draining."  Redgorton,  "healthy;  no  pre- 
vailing disease ;  ague  was  frequent  formerly,  but  not  since  the 
land  has  been  drained  and  planted."  Moneydie,  "  healthy  ;  an 
immense  improvement  by  draining."  Abernyte,  "since  the  land 
was  drained,  scrofula  rare  and  ague  unknown."  Monzie, 
"  healthy ;  a  good  deal  of  land  reclaimed."  Auchterarder, 
"  much  draining,  and  waste  land  reclaimed — climate  good." 
Muckhart,  great  improvement  in  agriculture;  ague  formerly 
prevalent — not  so  now."  Muthill,  "  healthy,  much  draining  and 
cultivation  extended."  And  similar  statements  are  made  from 
the  rurd  districts  in  all  parts  of  the  country. 

In  the  course  of  inquiries  as  to  what  have  been  the  effects,  of 
land  drainage  upon  health,  one  frequent  piece  of  information  re- 
ceived has  been,  that  the  rural  population  had  not  observed  the 
efiects  on  their  own  health,  but  they  had  marked  the  effects  of 
drainage  on  the  health  and  improvement  of  the  stock.  Thus  the 
less  frequent  losses  of  stock  from  epidemics  are  beginning  to  be 
perceived  as  accompanying  the  benefits  of  drainage  in  addition  to 
those  of  increased  vegetable  production. 

Dr.  Edward  Harrison,  in  a  paper  in  which  he  points  out  the 
connexion  between  the  rot  in  sheep  and  other  animals,  and  some 
important  disorders  in  the  human  constitution,  observes, — 

«^  The  connexion  between  humidity  and  the  rot  is  universally  admitted 
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by  experienced  graziers ;  and  it  is  a  matter  of  observation,  that  siuce  tbe 
brooks  and  rivulets  in  the  county  of  Lincoln  have  been  better  managed, 
and  the  system  of  laying  ground  dry,  by  open  ditches  and  under-draining, 
has  been  more  judiciously  practised,  the  rot  is  become  far  less  prevalent. 
Sir  John  Pringle  informs  us,  that  persons  have  maintained  themselves 
in  good  health,  during  sickly  seasons,  by  inhabiting  the  upper  stories  of 
their  houses ;  and  I  have  reason  to  believe  that,  merely  by  confininj 
sheep  on  high  grounds  through  the  night,  they  have  escaped  the  rot." 

Dr.  Harrison  makes  some  observations  on  the  effects  of  imper- 
fect drainage  in  aggravating  the  evils  intended  to  be  remedied, 
of  which  frequent  instances  are  presented  in  the  course  of  thb 
inquiry, — 

"  A  grazier  of  my  acquawtance  has,  for  many  years,  occupied  a  large 
portion  of  an  unenclosed  fen,  in  which  was  a  shallow  piece  of  water  that 
covered  about  an  acre  and  a  half  of  land.  To  recover  it  for  pasturage, 
he  cut  in  it  several  open  ditches  to  let  off  the  water,  and  obtained  an 
imperfect  drainage.  His  sheep  immediately  afterwards  became  liable 
to  the  rot,  and  in  most  years  he  lost  some  of  them.  In  1*792  the  drains 
failed  so  entirely,  from  the  wetness  of  the  season,  that  he  got  another 
pond  of  living  water,  and  sustained,  in  that  season,  no  loss  of  his  flock. 
For  a  few  succeeding  years,  he  was  generally  visited  with  the  rot ;  but 
having  satisfied  himself  by  experience,  that  whenever  the  pit  was,  from 
the  weather,  either  completely  dry  or  completely  under  water,  his  flock 
was  free  from  the  disorder,  he  attempted  a  more  perfect  drainage,  and 
succeeded  in  making  the  land  dry  at  all  times.  Since  that  period  he 
has  lost  no  sheep  from  the  rot,  though,  till  within  the  last  two  years,  he 
continued  to  occupy  the  fen.  .  .  . 

"  Mr.  Harrison,  of  Fisherton,  near  Lincoln,  has  by  judicious  manage- 
ment laid  the  greatest  part  of  his  farm  completely  dry,  and  is  now  little 
troubled  with  the  rot,  unless  when  he  wishes  to  give  it  to  some  particular 
animals.  His  neighbours,  who  have  been  less  provident,  are  still  severe 
sufferers  by  it,  nor  are  their  misfortunes  confined  to  sheep  alone.  Pigs, 
cows,  asses,  horses,  poultry,  hares,  and  rabbits,  become  rotten  in  this 
lordship,  and  have  flukes  in  their  livers.  .  .  . 

"  The  late  Mr.  Bakewell  was  of  opinion,  that  after  May-day,  he  cotdd 
communicate  the  rot  at  pleasure,  by  flooding,  and  afterwards  stocking 
his  closes,  while  they  were  drenched  and  saturated  with  moisture.  In 
summer,  rivers  and  brooks  are  often  suddenly  swollen  by  thunder-storms, 
so  as  to  pass  over  their  banks,  and  cover  the  adjacent  lowlands.  In  this 
state,  no  injury  is  sustained  during  the  inundation  ;  but  when  the  water 
returns  to  its  former  channel,  copious  exhalations  are  produced  from  the 
swamps  and  low  lands,  which  are  exceedingly  dangerous  to  the  human 
constitution,  and  to  several  other  animals,  as  well  as  sheep.  .  .  . 

"  A  medical  gentleman  of  great  experience  at  Boston,  in  Lincolnshire, 
and  who  is  considerably  advanced  in  life,  has  frequently  observed  to  mc, 
that  intermittents  are  so  much  diminished  in  his  circuit,  that  an  ounce 
of  the  cinchona  goes  further  at  this  time  in  the  treatment  of  agues  than 
a  pound  of  it  did  within  his  own  recollection.  During  his  father's  prac- 
tice at  Boston,  they  were  still  more  obstinate  and  severe.   For  my  own 
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part,  I  have  declared,  for  several  years,  in  various  companies,  that  marsh 
miasmata  are  the  cause  of  both  agues  and  the  rot.  And  as  miasmata 
are  admitted,  by  the  concurring  testimonies  of  medical  practitioners  in 
every  part  of  the  globe,  to  be  produced  by  the  action  of  the  sun  upon 
low,  swampy  grounds,  I  hope  this  interesting  subject  will  be  fully  inves- 
tigated, and  effectual  plans  carried  into  execution,  for  the  preservation  of 
man,  and  of  the  animals  which  are  so  useful  to  him." 

I  may  here  mention  a  circumstance  which  occurred  at  the  Poor 
Law  Commission  Office,  and  which  with  succeeding  information 
tended  to  direct  our  attention  to  the  subject  of  sanitary  measures 
of  prevention  for  the  protection  of  the  rates.  A  medical  officer 
of  one  of  the  Unions,  who  came  to  town  for  the  transaction  of 
some  business  before  the  Board,  begged  to  be  favoured  by  the 
immediate  despatch  of  his  business,  inasmuch  as,  from  a  change 
of  weather  which  had  taken  place  since  his  departure,  he  was  cer- 
tain that  he  should  have  a  number  of  cases  waiting  for  him.  On 
being  asked  to  explain  the  circumstances  from  which  he  inferred 
the  occurrence  of  disease  with  so  much  certainty,  he  stated  that 
within  bis  district  there  was  a  reservoir  to  feed  a  canal :  that  they 
had  let  out  the  water  as  they  were  accustomed  to  do  in  spring 
time  for  the  purpose  of  cleansing  it;  and  that  whenever  such 
weather  occurred  as  then  prevailed  during  the  process,  he  was 
sure  to  have  a  great  number  of  fever  cases  amongst  the  labourers 
in  the  village  which  immediately  adjoined  the  reservoir.  It 
appeared  to  be,  in  fact,  a  case  in  which  the  rot  was  propagated 
amongst  the  labourers  in  the  village  under  circumstances  similar 
to  those  before  cited  in  which  it  was  propagated  amongst  the 
sheep. 

The  following  portions  of  evidence  afford  instances  of  the  con- 
dition in  which  a  larger  proportion  of  the  country  remains,  from 
the  neglect  of  general  land  drainage,  than  would  be  conceived 
firom  any  a  priori  estimate  of  the  amount  of  prevalent  intelligence 
and  enterprise. 

Mr.  R.  W.  Martyr,  one  of  the  medical  officers  of  the  Langport 
union,  thus  describes  the  condition  of  a  large  proportion  of  his 
district : — 

"  The  parishes  of  Kingsbury  and  Long  Sutton  being  the  district  No. 
I  B  of  the  Langford  union,  the  population  of  which  amounts  to  above 
3000;  Kingbury,  containing  2000 ;  and  Long  Sutton  1000,  or  there- 
abouts. Both  these  parishes  are  partly  surrounded  by  low  meadow  land, 
and  are  liable  to  frequent  inundations,  often  covering  many  thousand 
acres,  and  sometimes  to  a  great  depth ;  the  level  of  much  of  this  land, 
being  below  the  bed  of  the  main  river  or  drains,  makes  it  very  difficult 
(when  once  inundated)  in  very  wet  seasons  to  drain  or  carry  off  the  im- 
mense body  of  water  they  often  contain. 

"  These  inundations  are  caused  by  the  banks  of  the  main  rivers  not 
being  sufficiently  strong  or  elevated,  and  from  the  bridges  not  being 
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capacious  enough  to  carry  the  immense  body  of  water  brought  down 
from  the  neighbouring  hills  and  coimtry  higher  up,  which,  in  heavy 
rains,  sometimes  takes  place  so  rapidly  as  to  completely  overflow  the 
banks  in  twenty-four  hours ;  but  besides  the  casual  or  accidental  giving 
way  of  the  banks  of  the  rivers,  it  is  sometimes  done  by  interested  persons 
for  the  purpose  of  warding  off  the  mischief  from  themselves  by  throwing 
it  on  their  neighbours. 

"  When  these  floods  occur  in  the  winter  season,  and  there  is  but  little 
herbage,  or  early  in  the  spring,  and  are  followed  by  dry  weather,  the 
surface  of  the  ground  becomes  dry  and  healthy,  and  they  are  then  highly 
beneficial  to  the  land,  and  but  little  prejudicial  to  the  health  of  the  sur- 
rounding inhabitants ;  but  when,  as  is  sometimes  the  case,  these  floods 
take  place  late  in  April,  May^  and  June,  and  cover  hundreds  of  acres  of 
hay,  some  cut  and  some  uncut,  and  which  must  of  course  rot  on  the 
ground,  the  effluvia  and  stench  are  then  often  unbearable,  and  highly 
prejudicial  to  the  health  of  the  neighbouring  villages,  and  it  is  sometimes 
years  before  the  land  recovers  its  healthy  state,  producing  nothing  but 
rank  herbage,  and  causing  agues,  fevers,  dysenteryi  and  numerous  other 
diseases.  Many  of  these  evils  may,  I  think,  be  remedied  if  the  owners 
of  large  estates  in  this  neighbourhood  would  interest  themselves  in  the 
matter :  I  am  persuaded  the  increased  value  of  their  property  would 
amply  repay  the  outlay  necessary  for  the  purpose.  When  tne  land 
is  in  this  unhealthy  state,  it  appears  to  be  equally  prejudicial  to  the 
animal  as  the  human  subject,  producing  numerous  diseases  among 
cattle,  particularly  among  sheep,  many  farmers  losing  the  whole  of  their 
flocks. 

**  Although  much  remains  to  be  done  to  remedy  the  mischief  com- 
plained of,  yet  a  considerable  improvement  has  taken  place  within  the 
last  twenty  years  by  enclosing  many  of  the  large  commons,  and  by  that 
means  partially  draining  them ;  and '  also  by  enlarging  the  back  drains 
which  carry  the  water  to  a  lower  level  into  the  main  river,  by  which 
means  it  is  carried  ofl^  much  sooner,  and  less  mischief  is  done,  than  if  it 
remained  longer  on  the  surface  of  the  land. 

"  It  is  stated  in  a  very  old  history  of  Somerset,  that  about  300  years 
ago,  nearly  the  whole  of  the  inhabitants  of  Kingsbury,  Muchelney,  and 
Long  Load,  were  carried  off  by  a  pestilence  (without  doubt  meaning  a 
malignant  fever) ;  and  that  for  many  years  afterwards  it  was  considered 
so  unhealthy  that  it  was  inhabited  solely  by  outlaws,  and  persons  of  the 
worst  character,  a  clear  proof  the  country  is  in  a  much  healthier  state 
now  than  it  was  in  former  times. 

In  addition  to  the  more  general  causes  of  disease  arising  from  the 
flat  state  of  the  country,  and  its  liability  to  inundations,  are  many  others 
of  a  more  local  character,  and  much  easier  of  removal,  in  the  village  of 
Kingsbury ;  and  in  many  others  there  are  numerous  pits  or  ponds  in  the 
winter  season  filled  with  muddy  water,  and,  in  summer,  mud  alone : 
these  are  often  situated  in  the  front  or  at  the  back  of  the  cottages,  and 
are  receptacles  for  all  manner  of  filth,  and  in  certain  seasons  are  pro- 
ductive of  very  serious  diseases,  and  at  all  times  highly  injurious  to 
health.  Besides  the  mud  pits  above  mentioned,  there  is  scarcely  a  cot- 
tage that  is  not  surrounded  with  all  manner  of  filth,  oftentimes  close  to 
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the  doors  of  the  inhabitants,  very  few  of  the  cottages  being  provided  with 
privies,  or,  if  there  be  any,  they  only  add  to  the  general  nuisance  from 
being  open  and  without  drains." 

Mr.  Oldham,  the  medical  officer  of  the  Chesterfield  union, 
gives  the  following  account  of  his  district : — 

Wessington  is  situated  upon  an  elevation,  but  the  houses  are  ar- 
ranged around  a  green  or  unenclosed  common,  upon  the  surface  of 
which  are  a  great  number  of  small  pools,  which,  for  the  most  part,  are 
stagnant.  In  the  winter  season  they  overflow,  and  at  this  season  the 
neighbourhood  appears  less  infected  with  fever.  In  the  summer 
months,  and  greater  part  of  the  spring  and  autumn,  they  are  stagnant, 
and  undoubtedly  a  fruitful  source  of  malaria ;  indeed  the  neighbour- 
hood of  Wessington  is  scarcely  ever  free  from  fever  at  these  seasons  of 
the  year. 

It  perhaps  may  not  be  amiss  to  mention,  I  have  attended  a  number 
of  persons  in  the  neighbourhood  of  this  common  who  have  been  attacked 
wiUi  fever,  wl\o  were  at  the  same  time  well  fed,  and  lived  in  comfortable 
and  tolerably  well-ventilated  houses." 

He  then  adduces  instances,  and  proceeds — 

"  From  the  facts  before  mentioned,  I  am  led  to  conclude  that  the  de- 
composition constantly  going  on  in  these  small  pools  is  the  source  of  the 
malaria,  and  that  the  malaria  so  engendered  propagates  fever.  1st. 
Because  there  are  cases  of  fever  in  this  locality  nearly  all  the  year. 
2nd.  Because  paupers,  and  persons  who  are  better  fed,  and  live  in  more 
comfortable  and  better  ventilated  houses  in  the  neighbourhood  of  this 
green  or  common,  are  attacked  with  the  disease,  and,  I  may  say,  almost 
indiscriminately.  3rd.  Because  during  the  years  1  have  attended  the 
paupers  of  the  district,  there  has  scarcely  been  a  case  of  fever  in  the 
winter  season  when  the  pools  are  overflowed,  and  the  atmosphere  is 
colder,  and  consequently  unfavourable  to  fermentation  and  decomposi- 
tion. In  my  opinion  the  only  method  to  remedy  this  evil  would  be  to 
drain  the  common,  which  is  small,  and  its  situation  being  elevated, 
would  greatly  facilitate  its  drainage.  The  condition  of  a  few  of  the 
smaller  and  more  confined  of  the  tenements  might  be  greatly  im- 
proved." 

Mr.  R.  Reynolds,  one  of  the  medical  officers  of  the  Dore 
union,  thus  describes  in  his  report  the  district  where  some  fever 
cases  occurred : — 

"  Of  those  cases  the  six  first  have  occurred  on  Colston  Common,  a 
small  marshy  spot,  never  drained,  and  containing  several  pools  ex- 
tremely unhealthy,  from  decaying  vegetables  that  never  are  removed. 
This  year  the  same  families  have  been  again  attacked,  and  shall  be  so 
every  year  till  that  nuisance  be  removed.  In  a  medical  point  of  view, 
such  commons  are  injurious,  and  they  are  extremely  expensive  to  the 
unions,  for  they  cause  fever,  asthma,  and  rhumatism,  from  their  inci- 
pient moisture,  thus  injuring  the  labouring  classes,  and  heavily  taxing 
the  parish. 

"The  four  next  have  occurred  at  a  place" called  Toad  Ditch :  it  well 
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deserves  the  name ;  it  is  a  collection  of  badly-built  houses,  rendered 
unhealthy  from  the  large  ditch,  into  which  every  kind  of  refuse  is 
poured ;  the  removal  of  that  nuisance  is  imperatively  called  for.  All 
these  houses  have  one  privy  in  common,  but  the  ditch  is  the  place  gene- 
rally used. 

This  district  would  be  much  served  by  enclosing  and  draining  Colston 
Common,  by  keeping  the  sewers  at  Kingston  clean,  and  by  draining  the 
ditch  at  Toad  Ditch.  These  are  the  only  removable  nuisances  of  which 
I  have  any  knowledge." 

Mr.  Blick,  medical  officer  of  the  Bicester  union,  describes  the 
prevalence  of  typhus : — 

This  disease  has  been  very  prevalent  in  this  district  during  the  past 
year,  indeed  we  are  never  free  from  it  I  think  its  origin  may  be  traced, 
in  most  instances,  to  a  constant  exposure  to  an  atmosphere  loaded  with 
malaria,  and  propagated,  in  the  second  place,  by  contagion,  so  little 
attention  being  paid  to  prevent  its  diffusion. 

"  The  malaria  alluded  to  arises  from  the  decompositioq  of  vegetable 
matter  left  upon  Otraoor  (a  marsh  of  about  4000  acres),  by  the  pre- 
vious winter's  flood,  and  acted  upon  by  the  sun,  &c.,  during  the  sum- 
mer." 

Mr.  J.  Holt,  the  medical  officer  of  the  Leigbton  Buzzard  union, 
reports : — 

"  I  have  had  only  34  cases  of  remittent  and  intermittent  fevers  during 
the  last  year,  which  is  a  small  number  in  comparison  to  the  amount 
usually  occurring  in  hot  summers.  The  great  prevalence  of  these  fevers 
at  such  times  is  attributable  principally  to  the  number  of  stagnant  ponds 
and  ditches  which  are  situated  in  the  very  midst  of  many  of  the  towns 
and  villages  of  this  union,  and  which,  in  hot  weather,  become  quite  putrid 
and  offensive  from  the  quantity  of  decaying  animal  and  vegetable  matter. 
I  have  generally  observed  that  the  greater  number  of  these  fevers  occur 
in  houses  situated  in  the  immediate  vicinity  of  these  ponds,  and  have  no 
doubt  is  the  chief  cause  of  nearly  all  the  fevers  of  this  description.  The 
villages  to  which  I  more  particularly  refer  are  Egginton,  Eddlesbon, 
Cheddington,  &c." 

The  sanitary  effects  of  road  cleansing,  to  which  house  drainage 
and  road  drainage  is  auxiliary,  it  appears  are  not  confined  to  the 
streets  in  towns  and  the  roads  in  villages,  but  extends  over  the 
roads  at  a  distance  from  habitations  on  which  there  is  traffic.  Dr. 
Harrison,  whose  testimony  has  been  cited  on  the  subject  of  the 
analogy  of  the  diseases  of  animals  to  those  which  affect  the  human 
constitution,  in  treating  of  the  prevention  of  fever  or  the  rot 
amongst  sheep,  warns  the  shepherd  that,  if  after  providing  drained 
pasture  and  avoiding  rotting-places "  in  the  fields,  all  his  care 
may  be  frustrated  if  he  do  not  avoid,  with  equal  care,  leading  the 
sheep  over  wet  and  miry  roads  with  stagnant  ditches,  which  are 
as  pernicious  as  the  places  in  the  fields  designated  as  rotting- 
places."    He  is  solicitous  to  impress  the  fact  that  the  rot,  i,  e.  the 
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typhus  fever,  has  been  contracted  in  ten  minutes,  that  sheep  can 
at  "  any  time  be  tainted  in  a  quarter  of  an  hour,  while  the  land 
retains  its  moisture  and  the  weather  is  hot  and  sultry."  He  gives 
the  following  instance^  amongst  others,  of  the  danger  of  traversing 
^  badly  drained  roads.  '*A  gentleman  removed  90  sheep  from  a 
considerable  distance  to  his  own  residence.  On  coming  near  to  a 
bridge,  which  is  thrown  over  the  Barling's  river,  one  of  the  drove 
fell  into  a  ditch  and  fractured  its  leg.  'i'he  shepherd  immediately 
took  it  in  his  arms  to  a  neighbouring  house,  and  set  the  limb. 
During  this  time,  which  did  not  occupy  more  than  one  hour,  the 
remainder  were  left  to  graze  in  the  ditches  and  lane.  The  flock 
were  then  driven  home,  and  a  month  afterwards  the  other  sheep 
joined  its  companions.  The  shepherd  soon  discovered  that  all 
had  contracted  the  rot,  except  the  4ame  sheep ;  and  as  they  were 
never  separated  on  any  other  occasion,  it  is  reasonable  to  conclude 
that  the  disorder  was  acquired  by  feeding  in  the  road  and  ditch 
bottoms.*'  The  precautions  applicable  to  the  sheep  and  cattle 
will  be  deemed  equally  applicable  to  the  labouring  population 
who  traverse  such  roads. 

Such  instances  as  the  following,  on  the  prejudicial  effects  of  un- 
drained  and  neglected  roads,  might  be  multiplied.  Mr.  E.  P. 
Turner,  the  medical  officer  of  Foleshill  union,  in  accounting  for 
some  cases  of  fever,  states, — 

"These  cases  of  typhus  all  occurred  in  the  same  neighbourhood, 
ii»here  the  road  is  had  and  a  dirty  ditch  of  stagnant  water  on  each  side 
of  it;  the  road  is  generally  overflowed  in  the  winter.  The  disease  broke 
out  in  the  month  of  October ;  other  cases  occurred  in  the  same  neigh- 
bourhood at  the  time." 

The  nature  of  the  more  common  impediments  which  stand  in  the 
way  of  the  removal  of  the  causes  of  disease  and  obstacles  to  pro- 
duction described  in  the  preceding,  are  noticed  in  the  instances 
following.  Others  will  be  adduced  when  the  subject  of  the  legis- 
lative means  of  prevention  is  stated. 

Dr.  Traves,  on  the  sanitary  condition  of  the  poor  in  the  Malton 
unbn,  states, — 

"  The  whole  of  the  low  district  above  alluded  to,  and  extending  into 
the  Pickering  union  (known  by  the  name  of  the  Marishes,  or  Marshes), 
has  at  different  times  within  the  last  few  years  been  the  seat  of  typhus 
and  other  fevers. 

**  Attempts  were  made  by  some  of  the  landed  proprietors  a  few  years 
ago  to  effect  a  system  of  drainage  and  embankments  likely  to  prevent 
the  inundations  of  these  rivers  in  wet  seasons,  but  the  attempt  was 
al^ndoned  in  consequence  of  the  reluctance  of  certain  townships  to  bear 
their  portion  of  the  necessary  ouday,  and  any  partial  system  of  embank- 
ment is  positively  injurious,  inasmuch  as  the  water  that  is  let  in  upon 
the  land  at  a  higher  point  of  the  river  is  prevented  returning  into  the 
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stream  again  by  an  erabanl^ment  at  a  lower  point,  so  that  this  water, 
containing  vegetable  matters  in  a  state  of  decomposition,  must  remain 
stagnant  until  evaporated  by  the  sun*s  rays,  or  dissipated  by  the  wind  ; 
cases  of  fever  occurring  under  these  circumstances  have  repeatedly  come 
under  my  observation,  as  well  as  that  of  other  medical  men  familiar  with 
the  district,  and  this  fruitful  source  of  disease  (in  seasons  like  1839  more 
especially)  will  probably  now  remain  in  full  force  until  Act  of  the 
legislature  shall  effect  a  change." 

Mr.  Thomas  Marjoribanks,  the  minister  of  Lochmabeq,— 

"  No  means  of  any  consequence,  so  far  as  I  am  aware,  have  yet  been 
tried  to  remedy  the  evil,  the  removal  of  such  substances  as  generate  ma- 
laria. There  are  no  scavengers  appointed  for  the  removal  of  nuisances. 
One  great  means  of  preventing  the  generation  of  malaria  (in  my  opinion) 
would  be  the  lowering  of  the  bed  of  the  river  Annan,  which  would  to  a 
great  extent  free  the  surrounding  lands  of  stagnant  water,  give  greater 
facilities  for  draining,  improve  the  system  of  farming,  lessen  the  risk  of 
damage,  and  increase  the  quantity  as  well  as  improve  the  quality  of  the 
food  which  the  low  lands  produce,  and  in  every  way  conduce  to  the 
comfort  and  cleanliness  of  the  inhabitants.  It  is  computed  that  in  con- 
sequence of  the  flooding  of  the  Annan,  damage  during  the  last  four  years 
has  been  done  to  the  amount  of  6000/.,  and  this  along  only  about  three 
miles  of  its  course.  The  property  is  very  much  subdivided,  and,  in  con- 
sequence, poverty  and  want  have  increased  to  a  great  extent  among  the 
small  proprietors." 

In  closing  this  exposition  of  the  state  of  the  chief  external  evils 
that  affect  the  sanitary  condition  of  the  labouring  population,  it 
maj  be  observed  that  the  experience,  on  which  the  conclusions 
rest  as  to  the  principles  of  prevention,  is  neither  recent  nor  con- 
fined to  this  country.  That  which  is  new,  is  the  advantages  we 
possess  beyond  other  times,  and  perhaps  beyond  all  other  cx)un- 
iriei?,  in  capital  and  practical  science  for  its  application.  The 
experience  of  the  advantage  of  public  sewers  to  the  health  of  a 
town  population  is  nearly  as  old  as  Rome  itselif,  I  may  refer 
with  M.  Du  Chatelet  to  the  experience  of  that  city,  to  illustrate 
the  consequences  of  neglect,  such  as  are  manifest  amidst  large 
masses  of  the  community  throughout  the  country,  and  are  par- 
tially displayed  in  the  mortuary  registers  first  cited.  He  gives 
the  details  from  the  treatise  '  De  Adventitiis  Romani  Cocli  Qua- 
litatibus,'  by  the  celebrated  Italian  physician  Lancisi,  who  deeply 
studied  the  sanitary  condition  of  Rome,  and  wrote  several  admir- 
able works  on  the  subject,  which  had  the  happy  effect  pf  inducing 
the  pope  to  cleanse  and  drain  the  city : — 

The  barbarians  of  every  tribe  having  several  times  pillaged  and 
Backed  the  city  of  Rome,  the  aqueducts  were  destroyed,  and  the  water, 
spreading  into  the  surrounding  plains,  formed  marshes,  which  contri- 
buted greatly  to  render  uninhabitable  the  surrounding  country. 

"  The  aqueducts  existing  no  longer,  the  sewers  and  privies  were  alike 
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neglected,  and  produced  serious  and  frequent  sicknesses,  which  were 
more  effectual  in  destroying  the  population  than  the  arms  of  the  har- 
barians.  All  the  historians  of  these  remote  times,  and  particularly  St. 
Gregory,  in  his  Homilies,  and  the  deacon  John,  in  the  Life  of  that  saint, 
give  a  frightful  picture  of  the  city  of  Rome.  The  air  became  so  yitiateft 
that  plagues  and  fevers  of  a  malignant  character  continually  carried  on 
their  ravages  to  such  a  point  that  Peter  Damien,  writing  in  the  eleventh 
century  to  Pope  Nicholas  II.,  to  entreat  him  to  accept  his  resignation, 
alleged  as  the  pretext  the  danger  he  ran  every  instant  of  losing  his  HfB 
by  remaining  in  the  town. 

It  was  principally  during  the  abode  of  the  popes  at  Avignon  that  all 
which  regards  health  was  neglected  at  Rome,  and  sqme  historians  haye 
not  hesitated  to  attribute  to  this  negligence  the  4epopulatioi>  of  the  tpwn, 
which  was  reduced  in  a  little  time  to  30,000  inhabitants. 

*'  Things  remained  in  tliis  stQte  to  the  end  of  tlie  fourteepth  century, 
an  epoch  at  which  the  popes,  resuming  the  ancient  labours,  restor^ 
things  to  their  proper  condition ;  a  new  title  to  glory  of  Leo  X.,  who  of 
nil  the  popes  was  the  one  who  occupied  himself  with  this  important 
object  in  the  most  especial  manner. 

It  is,  in  part,  to  these  precautions  that  we  are  to  attribute  the  rapid 
increase  of  the  population  of  Rome,  which,  from  30,000  souls,  reached 
in  a  short  time  to  80,000 ;  and  it  is  a  thing  worthy  of  our  attention  thai 
af^er  the  death  of  this  pontiff  the  population  quickly  fell  to  the  number 
of  32,000,  because,  according  to  the  contemporary  authors,  everythipg 
having  been  neglected,  the  first  calamities  were  renewed. 

*'  Happily  for  Rome  this  state  of  things  did  not  continue  long,  bewiuse 
all  successive  popes,  instructed,  it  appears,  by  the  experience  of  ancient 
times,  having  carried  on  immense  labours,  and  constructed  fresh  sewers, 
have  given  to  the  air  of  this  city  the  necessary  purity.*' 

Italy  presents  instances,  though  comparatively  modern^  of  tb© 
removal  of  disuse  by  land  drainage : — 

"  At  Varreggio,"  observes  M.  Villerme,  "  in  the  principality  of  Lucca, 
the  inhabitants,  few  in  number,  barbarous,  and  miserable,  were  annually, 
froiu  time  immemorial,  attacked  about  the  same  period  with  agues  i  hut 
in  1741  floodgates  were  constructed,  which  permitted  the  escape  into 
the  sea  of  the  waters  from  the  marshes,  preventing  at  the  same  time 
the  ingress  of  the  ocean  to  these  marshes  both  from  tides  and  storms. 
This  contrivance,  which  permanently  suppressed  the  marsh,  also  ex- 
pelled the  fevers.  In  short,  the  canton  of  Vareggio  is  at  the  present 
day  one  of  the  healthiest,  most  industrious,  and  richest  on  the  coast  qf 
Tuscany ;  and  a  part  of  those  families  whose  boorish  ancestors  sunk 
under  the  epidemics  of  the  aria  cativa,  without  knowledge  to  protect 
themselves,  enjoy  a  health,  a  vigour,  a  longevity,  and  a  moral  character 
unknown  to  their  ancestors." 
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XI 1. — Report  by  the  Committee  of  the  Morayshire  Farmer  Club, 
appointed  to  inspect  and  to  report  on  the  Experiments  made 
iu  raising  Turnips  by  means  of  Sulphuric  Acid  and  JBone^ 
Dust.    Communicated  by  the  Duke  of  Richmond. 

The  Committee  found  that  the  only  members  of  the  Club  who 
had  tried  the  experiment  were  Mr.  M'William,  Sheriffston,  and 
Mr.  Geddes,  Orbliston,  the  former  of  these  gentlemen  having  also 
used  guano. 

The  Committee  have  much  pleasure  in  reporting  the  success 
of  the  experiments,  whereby  a  great  discovery  has  certainly  been 
made,  which,  if  judiciously  followed  up,  must  tend  to  diminish 
very  materially  the  heavy  expense  the  farmer  is  now  put  to  in 
raising  a  crop  of  turnips,  from  the  very  high  price  of  bone-manure. 

Before  proceeding  to  state  the  details  of  the  experiment,  as 
furnished  by  Mr.  M*William  and  Mr.  Geddcs,  the  Committee 
may  remark  that  last  season  appeared  to  be  very  unfavourable  to 
the  experiment,  from  the  long  continuance  of  dry  weather,  and 
more  particularly  as  it  is  pretty  evident  the  turnips  come  away 
much  earlier  to  which  sulphuric  acid  has  been  applied,  and  con- 
sequently are  sooner  affected  with  drought. 

The  crops  of  both  gentlemen  raised  by  means  of  the  applica- 
tion of  the  sulphuric  acid  were  very  fair  indeed,  though  it  was 
evident  in  the  fields  that  the  turnips  raised  from  bones  continueil 
more  vigorous  in  the  tops  than  those  from  sulphuric  acid  and 
bones,  the  one  having  pushed  sooner  on  to  maturity  than  the 
other.  In  Mr.  M* William's  field  this  was  particularly  to  be  re- 
marked, and  the  crop  there  raised  by  bones  alone,  appeared  to 
have  the  advantage ;  but  when  the  experiment  came  to  be  proved 
at  the  weighing-machine,  the  difference  of  produce  was  very 
evident. 

Mr.  M*William,  in  his  report  to  the  Committee,  states  that  on 
a  field  of  Swedish  turnips,  he  manured  very  heavily  with  well- 
prepared  farm-yard  manure,  and  commenced  sowing  on  the  1 3th 
of  May ;  that  to  some  parts  of  the  field  he  applied,  in  addition, 
12  bushels  of  bones  per  acre;  to  other  parts  a  proportion  of 
guano,  and  to  2^  acres  a  solution  of  sulphuric  acid  and  bone-dust, 
at  the  rate  of  2  bushels  of  bones  and  46  lbs.  of  sulphuric  acid. 
These  applications  had  an  advantage  in  the  crop,  over  what  was 
manured  only ;  but  from  the  great  quantity  of  manure  applied 
over  the  field,  this  was  not  considered  to  be  a  fair  test  of  the 
different  applications. 

The  applications  were' fairly  tested  on  another  field,  which  Mr. 
M*William  states  was 

"  rather  favourable  for  turnips,  had  carried  a  crop  of  wheat,  which  was 
well  manured  after  a  two-years*  ley.  The  wheat-stubble  was  tiench- 
ploughed  with  three  horses,  and,  in  spring,  treated  in  the  usual  way. 
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Drilling  and  sowing  of  turnips  commenced  on  the  12th  of  June; 
the  drills  were  deeply  formed  and  slightly  harrowed  down,  and  bone- 
dust  (no  drill  used)  at  the  rate  of  20  bushels  per  acre  sown  with  the 
hand,  previously  watered  to  encourage  fermentation.  The  sowing  was 
continued  on  the  22nd.  On  the  21st  I  had  a  bushel  of  the  finest  dust 
sifted  out,  which  was  mixed  with  29  lbs.  of  sulphuric  acid,  previously 
diluted  with  56  lbs.  of  water,  and  having  stood  for  twenty-four  hours, 
was  further  diluted  with  about  1600  lbs.  of  water,  or  160  gallons,  and 
applied  with  a  watering- pan  to  the  drills  harrowed  down  as  before  men- 
tioned, and  sown  on  the  22nd.  This  quantity  was  applied  to  fifteen 
drills,  containing  1  rood  6  falls,  Scots.  In  this  case  6  lbs.  more  sulphuric 
acid  were  used  to  the  bushel  of  dust  than  on  former  applications,  and 
Mrith  advantage,  reducing  the  bones  more  effectually.  On  the  same  day, 
to  eighteen  drills,  containing  1  rood  15  falls,  I  applied  H  cwt.  guano, 
mixed  up  the  day  previous  with  3  bushels  of  bone-dust  and  5  of  saw- 
dust, in  all  10  bushels  of  nfixture,  intended  for  J  an  acre ;  but  being 
smaller  than  bone-dust,  it  went  through  the  hand  faster,  and  only  went 
over  1  rood  and  15  falls.  On  the  same  day,  and  immediately  adjoining, 
bone-dust  was  sown,  at  the  former  rate  of  20  bushels  per  acre.  On  the 
23rd  I  sowed  thirty  drills,  containing  2  roods  11  falls,  with  10  bushels 
of  bone-dust,  applying  in  the  morning  to  the  bones  38  lbs.  of  sulphuric 
acid  diluted  with  63  lbs.  of  water ;  and  on  the  same  day  bone-dust  was 
sown  in  the  usual  way." 

"  The  turnips  sown  with  bones  on  the  12th  of  June  came  to  the  hoe 
on  the  12th  of  July.  The  fifteen  drills  sown  on  the  22nd  with  the 
solution  of  sulphuric  acid  and  bones  were  equal  in  every  respect,  and 
came  to  the  hoe  at  the  same  time,  though  ten  days  later  in  sowing.  The 
eighteen  drills  sown  with  guano  and  bones  were  four  days  later  than  the 
sulphuric,  but  six  days  before  the  bone-dust  The  thirty  drills  sown 
with  10  bushels  of  bone-dust  and  sulphuric  acid  gained  six  days  in 
hoeing  on  those  sown  the  same  day  with  bone-dust  alone.  At  this 
period  the  difference  betwixt  the  applications  and  the  bone-dust  sown  in 
the  usual  way  was  most  marked,  and  could  be  observed  at  a  considerable 
distance,  showing  decidedly  the  great  advantage  in  seasons  when  the 
turnip-fly  prevails.  The  turnips  were  all  hoed  as  equal  as  possible,  and 
treated  in  every  way  the  same.  On  the  morning  of  12th  of  November, 
the  day  of  inspection  by  the  committee,  part  of  two  drills  of  each 
experiment,  measuring  335  imperial  links,  or  73§  yards  in  length,  was 
pulled,  carefully  topped  and  tailed,  and  carted  home  separately,  and  cor- 
rectly weighed — the  result  of  which  was  as  follows  : — 

Tons.  Cwt.  LU.  Tons.  Cwt.  Lbs. 

1st.  The  turnips  rwscd  with  the  solution  of  sulphuric 
acid  and  bone-dust  weighed  6  cwt.  19  lbs., 

equal  to   17     4  15 

Or  per  imperial  acre     •       •       •       •       .    13    12  97 
2ad.  That  with  guano  and  bones,  6  cwt.  81bs.        .  10    18  71 

Or  per  imperial  acre     •       .       •       •       •    13     8  59 
3rd.  That  with  20  busliels  of  bone-dust,  4  cwt.  421b8.  12     4  3 

Or  per  imperial  acre     •       .        •        •       .      9    13  55 
4lb.  The  bone-dust  waterctl  with  the  solution  of 

sulphuric  acid,  4  cwt.  75  lbs.     .       •       .  13  Q 

Or  per  imperial  acre     •       •       f       f       .    10    IG  58 
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"  The  tutnips  were  all  of  the  eame  description,  green^topped  yellow. 
The  Bbil  was  equal.  No  farm-yard  manure  was  applied  to  any  part  of 
the  field. 

"  The  diflference  of  expense  thus,  per  Scots  acre : — 

£.  ».  d.  £.  8.  J. 

Ist.  Solution  of  bone-dust  and  acid,  sifted  out,  at  3«.  Bd,, 

14«.;  116  Ibf.  of  sulphuric  acid  at  1^.,  U«.6(/.       .  18  0 

'        Or  per  imperial  acre        •       .       •       •       •       .12  7 
2dd.  Guano  and  bone-dust,  1}  cwt.  at  20#.,  25*. ;  3  bushels 
of  bone-dust,  at  3«.  3c/.,  9*.  9d.—\t.  Hi,  9t/.,  applied 
to  1  food  15  fiilU,  in  place  of  ^  an  acre  as  intended, 
when  the  expense  per  acre  would  hare  been  3/.  9#.  6rf.  j 

but  as  applied  i  5  11 

Or  per  imperial  acre  4    0  1} 

flrd.  *rwenty  bushels  of  bones         ;       .       .       .       .  3   3  0 

Of  per  imperial  acre        •       •       i       *       i       .    2   9  11} 
41b*  Ditto,  ^ith  addition  of  76  lbs.  of  sulphuric  acid    .       i  3  12  0 

Or  per  imperial  acre        i       •       •       ^      •  .2175} 

The  turnips  raised  ^ith  the  solution  of  sulphuric  acid  and  bone- 
du6t  kept  in  advance,  and  came  earlier  to  maturity,  as  also  those  with 
the  guano.  The  early  season  was  against  them  in  this  respect,  as  they 
were  checked  in  gtowth  intlch  sooner  than  in  an  ordinaty  season.  Had 
this  faot  been  the  case,  thev  would  have  gained  more  advantage  in  point 
of  tieight  over  the  others  than  they  have  done. 

"  To  a  different  part  of  the  same  field,  but  a  few  days  later  in 
sowing,  I  sowed  gteen-topped  white  turnips ;  to  a  part  of  Uiese  I  ap- 
plied 10  bushels  of  bone-dust  per  acte,  dibbled  in.  These  came  up  a 
vety  Uneqtial  braird,  and  were  afterwards  thin  on  the  ground.  To 
drills  1  applied  i  cwt.  of  guano,  mixed  with  1^  bushel  of  wood- 
ashes  and  2  J  bushels  of  saw-dust,  in  all,  of  mixture  5  bushels,  intended 
for  i  ail  acre*  but  only  went  over  1  rood  23  falls.  The  turnips  after 
this  wete  a  fair  crop,  and  superior  to  that  with  the  bones  dibbled.  The 
rate  pef  acre  of  guano  was  213  lbs.,  value  38^.,  exclusive  of  wood-ashes 
aiid  saw-dust,  and  value  of  bone-dust  32s.  6d.  per  acre.  No  comparison 
M^as  inade  as  to  weight. 

•*  To  part  of  another  field  of  pOor  thin  soil,  half  manure  was  applied, 
arid  wateted  in  the  drills  with  a  solution  of  bone-dust  and  acid,  prepared 
US  before,  at  the  tfite  of  2  bushels  of  dust  and  46  lbs.  of  sulphuric  acid 
per  acre,  diluted  with  112  lbs.  of  water,  and  afterwards  reduced  to  the 
proper  quantity.  The  tiirnips  were  sown  on  the  2nd  of  June,  white  globe 
ana  green  top,  in  two  alternate  drills,  intended  for  early  eating  off,  one 
half  to  be  pulled.  The  drop,  considering  the  soil,  was  good ;  but  the  dry 
early  season  was  much  against  it.  The  other  part  of  this  field  was 
sown  on  the  28th  of  June  in  the  same  way,  and  the  same  description  of 
turnips.  These  came  most  rapidly  on  for  the  hoe,  and  were  a  good  crop 
for  the  quality  of  the  ground.  For  poor  thin  land  I  would  decidedly 
consider  this  mode  of  application  the  most  advantageous.  There  were 
only  three  drills  left  without  the  solution  being  applied  to,  and  these  were 
very  inferior." 

Mr.  Geddes,  in  his  statement  furnished  the  Committee,  gives 
an    account  and  result  q£  exJ)eri^lent^  made  on  the  growing  of 
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turnips  by  three  different  modes^  on  the  farm  of  Orbliston^  season 
1842:"— 

"  I  may  premise  what  I  intend  to  be  a  concise  and  ample  report  of 
these  experiments^  by  stating  that  they  were  made  on  light  turnip-soil, 
by  no  means  in  high  condition,  and  that  in  naming  the  acre  I  mean  the 
imperial  or  standard. 

**  On  the  1st  of  June  the  third  part  of  an  acre  was  measured  off,  and 
next  day  thrown  up  into  drills,  formed  deep,  and  made  28  inches  wide. 
On  the  same  day  a  bushel  of  bones  was  sifted  fine  from  a  large  heap  of 
mixed  drill  and  dust;  the  bones  were  then  weighed,  and  found  to  be  45 
lbs. ;  they  were  then  placed  in  a  large  box,  22^  lbs.  of  sulphuric  acid,  being 
one-half  the  weight  of  the  bone-dust,  were  then  weighed  out  and  applied 
to  the  bone-dust,  and  immediately  afterwards  were  added  67^  lbs.  of 
water,  or  three  times  the  weight  of  the  sulphuric  acid.  The  whole  ^as 
then  stirred  about,  and  allowed  to  remain  twenty-four  hours,  by  Which 
time  the  mixture  had  obtained  the  consistency  of  fine  gruel,  and  the 
particles  of  bones  were  completely  dissolved,  with  few  exceptions.  At 
this  time  were  added  2200  lbs.  of  water,  or  100  times  the  weight  of  the 
sulphuric  acid ;  the  whole  mixture  then  appeared  like  dirty  water,  and 
was  carHed  to  the  fields.   The  expense  standing  thus  : — 

£.  #.  d, 

1  busbel  of  sined  bones,  at  3t.  6</.  •  •  •  .036 
22  lbs.  of  sulphuric  acid,  at  IJrf.  per  lb.'    .       .       i    6   ^  4 

£0   5  10 

Or  per  acre  175. 

The  driils  were  then  harrowed  down  by  ft  single  streak ;  the  mixture 
drawn  off  the  box,  and  applied  by  a  watering-pan  along  the  bottom  of 
(he  drills,  then  covered  in  the  usual  manner,  and  immediately  sown  with 
Dale's  Hybrid  Turnips. 

On  the  same  day  another  third  of  an  acre  was  measured  off,  and 
drilled  up  28  inches  wide ;  and  to  this  were  applied  5  cart-loads  of  farm- 
yard manure,  properly  prepared,  and  5  bushels  of  bones,  half  dust  and 
half  drill,  again  covered  in,  sown  with  the  same  kind  of  turnips  in  the 
usual  mode.  The  expense  standing  as  follows  : — 

£.  d. 

5  cart-loads  of  manure,  at  U.  Bd.  per  load  .  •  #084 
5  bushels  of  dust  and  drill-bones,  at  9s,  %d,        •       .    0  15  10 

£14  2 

Or  3/.  12*.  6c^.  per  acre. 

"  Likewise,  on  the  same  day  was  measured  off  one-third  of  an  acre, 
and  drilled  up  28  inches  wide ;  to  this  were  given  4  bushels  of  bones, 
half  drill  and  half  dust,  dibbled  in,  and  the  seed  dropped  in  immedi- 
ately over  the  bones,  being  the  same  kind  of  turnips  as  the  other— the 
expense  being  4  bushels  of  bones  at  3j?.  2t/.— 12s.  8(/. ;  or  1/.  185.  per 
acre.  These  experiments  were  all  made  on  the  same  field,  and  nearly 
adjoining  each  other. 
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"  At  the  time  these  turnips  were  sown,  the  weather  was  extremely 
favourable  for  a  rapid  braird.  The  sulphuric  acid  turnips,  however, 
made  their  appearance  first,  then  came  the  dung  and  bones,  and  lastly 
the  bones  alone.  The  rapidity  of  growtli  of  the  sulphuric  acid  continued 
to  be  maintained  over  the  others,  and  they  came  to  the  thinning  seven 
days  before  the  dung  and  bones,  and  ten  oefore  the  bones  singly.  The 
braird  of  all  was  healthy,  and  vigorous;  but  the  superiority  of  the 
pulphuric  acid  was  visible  at  a  great  distance.  The  season  continued 
very  dry  and  warm,  and  all  the  kinds  pushed  on  too  rapidly  to  maturity ; 
they  stopped  growing  for  want  of  moisture,  and  came,  as  it  were,  to  a 
premature  ripeness,  especially  the  sulphuric  acid  turnips,  which  were 
too  far  gone  to  be  benefited  when  the  rain  did  come,  and  which  fact, 
I  am  inclined  to  think,  tells  against  the  weight  of  the  sulphuric  acid 
turnips  in  an  xmfavourable  manner,  as  compared  with  the  others. 

**  On  the  10th  of  November  200  yards  of  a  drill  of  each  kind  was 
pulled,  and,  being  carefully  divested  of  leaves  and  roots,  the  bulbs  were 
on  the  same  day  accurately  weighed,  and  the  result  found  to  be  as 
follows 

Ist.  Two  hundred  yards  of  sulphuric  acid  and  bone-dust  turnips,  at 

an  expense  of  17«.  6d.  per  acre,  weighed  972  lbs.,  or  13  tons 

10  cwt.  21  6-70ih  lbs.  per  acre. 
2nd.  Dung  and  bone-dust,  at  an  expense  of  3/.  12*.  6d,  per  acre, 

weighed  1005  lbs.,  or  13  tons  19  cwt.  21  6-7th  lbs.  per  acre. 
3rd.  Bones  singly,  at  an  expense  of  385.  per  acre,  weighed  825  lbs., 

or  1 1  tons  9  cwt.  21  5-7th  lbs.  per  acre. 

**  It  occurs  to  me  that  in  enumerating  the  advantages  gained  by  the 
use  of  the  sulphuric  acid,  independent  of  the  difference  of  expense,  that 
of  pushing  the  braird  so  rapidly  away,  by  which  it  completely  distances 
the  fly,  and  that  of  enabling  the  farmer  to  sow  his  turnips  ten  days  later, 
may  be  considered  as  great  over  the  old  modes. 

**  I  watered  with  the  acid  several  drills  through  my  other  turnip-fields, 
and  on  all  observed  an  advantage.  I  likewise  tried  drills  here  and  there 
through  those  fields  with  the  same  proportion  of  bones  and  acid  as 
mentioned,  and  the  result  in  all  the  cases  was  similar  to  those  detailed." 

With  these  minute  and  successful  results  of  the  experiments 
tried,  the  Committee  cannot  doubt  but  in  another  season  the  same 
experiments  will  be  widely  and  extensively  followed  up. 

(Signed)  Peter  Brown. 

a.  lumsden. 
John  Smith. 
John  Stephen. 
Jno.  Lawson. 
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XIII. — On  the  Rotations  of  Crops  on  Heavy  Lands, 
By  William  Stage. 

PRIZE  ESSAY. 

Having  had  considerable  experience  in  the  cultivation  of  heavy 
soils,  and  having  for  many  years  turned  my  attention  particularly 
to  the  selection  of  such  crops  as  are  calculated  to  render  heavy 
soils  more  friable,  by  the  mechanical  action  of  their  roots,  and 
having  by  that  means  succeeded  in  growing  such  root  crops  as 
are  usually  grown  only  on  lighter  soils,  I  respond  to  the  invita- 
tion of  the  Royal  Agricultural  Society  of  England,  and  pro- 
ceed to  give  some  account  of  the  rotation  of  crops  which  I  think 
best  suited  for  heavy  lands,  and  calculated  to  bring  such  lands 
more  nearly  on  an  equality  with  those  of  a  more  friable  texture 
than  they  at  present  are  in  the  maintenance  of  stock. 

I  am  aware  that  it  would  be  impossible  to  propose  any  rotation 
of  crops  that  would  be  suited  to  all  heavy  soils ;  nor  do  I  pretend 
to  be  able  to  say  what  rotation  would  be  best  suited  to  each 
variety  of  soils  termed  heavy ;  so  infinite  is  that  variety  in  tenacity 
and  quality,  that  I  believe  only  those  who  cultivate  them  are  able 
to  determine,  in  every  case,  what  course  of  crops  is  the  most  pro- 
fitable to  be  adopted. 

Therefore,  although  I  propose  with  some  confidence  a  rotation 
which  I  believe  to  be  well  suited  to  most  heavy  soils,  yet  I  readily 
admit  that  there  are  many  heavy  soils  to  which  it  is  not  suited, 
and  that  certain  localities,  or  various  circumstances,  may  render  its 
adoption  on  some  others  unadvisable. 

As  the  object  in  the  following  rotation  is  to  obtain  from  heavy 
soils  profitably  that  which  has  generally  been  yielded  only  by 
light  soils,  I  have  introduced  such  crops  in  the  rotations  as,  by 
the  mechanical  action  of  their  roots  on  the  soil,  have  the  greatest 
tendency  to  ameliorate  it  and  render  it  more  friable :  such  are 
tares,  winter-beans,  and  clover. 

Another  motive  to  the  selection  of  tares  and  winter-beans  Is, 
that  the  cultivation  proper  for  them  is  required  at  the  time  of 
year  when  the  treading  of  horses  is  least  injurious,  and  when  the 
turning  up  the  soil  and  exposing  it  to  the  action  of  the  atmosphere 
is  most  beneficial,  so  that  the  cultivation  for  them,  as  well  as  the 
crops  themselves,  tend  to  the  desired  effect — ^that  of  rendering 
lighter  the  soil  on  which  they  grow. 

The  following  is  the  course  I  propose : — 
First  year — Winter  tares,  to  be  fed  ofiF  by  sheep  on  the  land, 
followed  by  turnips  and  rape;  the  rape,  and  also  part  of  the 
turnips,  to  be  fed  off  by  sheep ;  the  remainder  to  be  carried  off 
and  eaten  in  the  yards. 
Second  year — Wheat 
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Third  year— Clover,  to  be  cut  for  hay,  on  one  half,  and  trefoil 
and  rye-grass  mixed  on  the  other  half,  to  be  fed  off  by  sheep  in 
the  Spring,  and  followed  by  Spring  tares,  also  to  be  fed  off  by 
sheep. 

Fourth  year — Wheat 

Fifth  year — ^Winter-beans. 

This  fends  the  course,  excepting  that  in  the  next  course  the 
clover  takes  the  place  of  the  trefoil  and  rye- grass  in  the  former 
course,  and  the  trefoil  and  rye-grass  that  of  the  clover,  by  which 
arrangement  the  land  bears  clover  only  once  in  ten  years. 

By  this  system  every  hundred  acres  of  arable  land  would  pro- 
duce annually  forty  acres  of  wheat,  twenty  acres  of  beans,  thirty 
acres  of  tares,  twenty  acres  of  turnips,  ten  acres  of  clover,  to  be 
mown  twice,  and  ten  acres  of  trefoil  and  rye-grass,  to  be  fed  a 
few  weeks  in  the  spring. 

In  order  to  point  out  the  fitness  of  the  above  rotation  for  the 
object  intended,  it  will  be  neceiSsary  to  enter  into  some  particulars 
respecting  the  cultivation  best  suited  for  some  of  the  crops. 

Preparation  for  the  winter  tare-crop  should  commence  before 
the  beans  are  carried  from  the  field.  My  practice  is  to  cut  them 
and  bind  them  in  sheaves  at  the  end  of  July  (for  winter  beans 
will  ripen  thus  early)  ;  I  then  clear  a  space  wide  enough  for  the 
ploughs  to  begin,  and  place  the  beans  on  the  ploughed  land  as 
the  ploughs  proceed,  and  then,  by  arranging  them  in  straight 
rows  across  the  field,  the  land  may  be  harrowed  and  rolled  before 
the  beans  are  ready  to  be  carried,  and  another  ploughing  may  be 
given  immediately  after,  followed  by  the  necessary  harrowings 
and  rollings.  The  field  should  then  be  manured  with  rough  un- 
fermented  dung :  the  less  the  manure  is  decomposed  when  ap- 
plied for  this  crop,  the  lighter  and  drier  will  the  land  be  in  the 
spring,  after  the  tares  are  fed  off,  and  the  greater  will  be  its  effect 
on  the  following  turnip  crop.  The  tares  should  be  soiJn  for 
successional  crops  from  the  first  week  in  September  to  the  end 
of  October :  a  small  portion  of  those  sown  first  should  have  a 
little  rye  mixed  with  the  tares — about  one  bushel  of  rye  and  two 
bushels  of  tares  per  acre  would  be  sufficient :  this  would  be  ready 
Jbr  the  sheep  to  begin  early  in  the  spring,  and  should  be  followed 
by  wheat  and  tares,  in  the  same  proportions.  A  larger  quantity 
of  this  may  be  sown  than  of  the  rye  and  tares,  as  the  wheat  con- 
tinues longer  in  perfection,  as  food  for  sheep,  when  mixed  with 
tares  than  with  rye ;  and  I  have  found  it  prove  a  very  wholesome 
and  abundant  crop — one  acre  frequently  producing  sufficient  food 
for  two  hundred  sheep  for  a  week,  in  the  month  of  May,  The 
winter  tares  should  then  be  sown  in  the  following  order : — 

In  the  first  week  of  September  a  small  portion  should  be  sown 
with  rye  and  tares,  and  a  larger  portion  with  wheat  and  tares. 
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At  the  end  of  September  ond-third  of  the  remainder  should  be 
sown  with  two-dnd-a-half  bushels  of  tares  per  store. 

In  the  middle  of  October  itodthet  third  should  be  sown  with 
the  same  qutotity  per  acre ;  and 

The  last  sowing  should  be  fihished  at  the  end  bf  October,  with 
three  bushels  per  acre. 

When  I  begin  to  feed  tares  iri  the  spriilg  I  keep  the  sheep 
entirely  upon  them  ;  the  fold  is  moved  twice  in  the  day,  and  the 
tares  are  cut  and  put  in  moveable  cribs.  As  fast  as  the  land  is 
cleared  of  tares  it  should^  with  the  greatest  expedition  that  the 
weather  will  admit  of,  be  prepared  for  turnips ;  for  even  undel- 
the  favourable  circumstances  of  the  previous  cultivation  and 
manure,  heavy  land  cannot  be  well  worked  in  the  spring  unless 
it  be  sufficiently  dry;  and  from  iny  own  experience  I  have 
found  that  heavy  land  will  become  earlier  dry,  and  more  friable, 
after  bearing  a  crop  of  tares  than  after  a  winter  fallow. 

The  first  turnips  that  are  sown  (at  the  end  of  May)  should  be 
an  early  sort,  to  be  fed  on  land  before  the  rape  is  ready ;  then  all 
the  land  that  can  be  prepared  before  the  middle  of  June  should 
be  sown  with  Swede  turnips,  to  be  carried  ofiF  for  winter  food  in 
the  yards ;  then  all  that  can  be  prepared  by  the  end  of  June 
should  be  sown  with  some  sort  better  suited  for  late  sowing; 
these  may  either  be  fed  on  the  land  or  carted  off;  the  remainder 
of  the  tare-ground  should  be  sown  with  rape,  to  be  fed  on  the 
land  in  the  autumn^  after  the  early  turnips.  As  the  turnijis  and 
rape  are  cleared  from  the  field,  wheat  should  be  immediately 
sown,  and  on  one  half  the  wheat,  clover  should  be  sown  in  the 
spring.  The  common  objection  to  sowing  clover  in  wheat  does 
not  apply  when  wheat  is  sown  after  turnips,  as  the  wheat  is  hot 
likely  to  be  laid  by  an  over  luxuriance  of  straw,  though  I  have 
always  found  it  a  good  yielding  crop.  The  other  half  should  be 
sown  with  trefoil  and  rye-grass ;  and  although  it  may  appear  that 
this  crop  is  sacrificed  by  being  ploughed  up  early  in  the  follow- 
ing spring,  to  make  room  for  the  more  valuable  one  of  spring 
tares,  yet  it  will  be  found  to  produce  a  good  quantity  of  food  in 
the  stubble  after  harvest,  and  very  nutritious  and  wholesome  food 
for  sheep  early  in  the  spring.  As  soon  as  the  land  is  sufficiently 
dry  in  the  spring,  a  smedl  portion  of  tates  Should  be  sown,  and  the 
rest  in  succession  till  the  beginning  of  May.  In  feeding  these 
tares  ofiF  with  sheep  the  land  will  be  manured  for  the  following 
wheat  crop ;  and  the  clover  ley  may  be  manured  by  folding  sheep 
on  it  at  night,  whilst  they  are  eating  the  turnips  and  rape,  as  the 
land  on  which  they  grow  has  been  sufficiently  manured  before. 
Wheat  follows ;  and  after  that  the  land  should  be  ploughed  and 
the  winter-beans  drilled  in,  in  October,  at  the  rate  of  two-and-a- 
half  bushels  per  acre.    The  rows  should  be  sufficiently  far  apart 
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to  admit  the  horse-hoe,  and  the  beans  should  be  kept  as  clean  as 
possible.  The  winter- beans  coming  early  to  harvest  are  generally 
carried  before  the  haulm  is  much  injured  by  the  weather,  conse* 
quently  sheep  will  eat  it  (f.e,  the  haulm)  with  avidity,  if  given  to 
them  in  a  yard  at  some  part  of  the  day  whilst  feeding  ofiF  turnips 
and  rape :  this  I  have  practised  for  some  years,  and  found  it  par- 
ticularly wholesome  for  the  sheep. 

I  must  be  allowed  to  repeat,  that  in  this  rotation  such  crops 
have  been  excluded  as  require  the  land  to  be  ploughed  early  in 
the  spring,  when  it  is  most  injured  by  the  treading  of  cattle,  such 
as  oats  and  spring  beans ;  and  such  are  introduced  as  are  least 
exhausting  to  the  soil  and  best  calculated  to  render  it  more  friable, 
such  as  tares,  clover,  and  beans ;  and  my  own  experience  assures 
me  that  by  it  is  afforded  such  an  abundance  of  food  for  cattle  as 
will  insure  an  ample  supply  of  manure  to  keep  up,  or  rather  in- 
crease the  fertility  of  the  soil. 

Berwick^  near  Lewes^  Sussex, 


XIV. — Report  to  the  Honourable  Robert  Clive,  M,P.,  on  his 
Improvements  by  Draining  and  Subsoil  -  Ploughing.  By 
Richard  White. 

[Continued  from  Joaraal,  vol.  ii.  p.  353.] 

Sir, — In  following  up  the  continuation  of  my  rejTort  of  thorough- 
draining  and  subsoil-ploughing,  together  with  the  crops  upon  the 
farm  in  your  own  occupation  from  October,  1841,  I  beg  leave  to 
state  that  the  draining  and  subsoil-ploughing  are  first  stated  and 
added  to  the  former  abstract;  and  that  other  remarks  follow, 
beginning  with  the  number  and  acreage  of  each  piece. 

A.  H.  p.  £.  a. 

No.  10.— 9  0  8.  .9660  yards.  This  field  is  a  stiff  clay 
loam,  and  much  alike  in  the  surface  and  subsoil ;  the 
drains  are  15  feet  apart:  a  two-years'  ley.  Drained 
in  the  spring  of  1841,  broken  up  and  summer-fal- 
lowed, a  little  manure  applied,  and  wheat  sown  in 
autumn.  For  cutting  open,  putting  in  the  stone, 
breaking,  and  filling  in  the  drains,  at  Id.  per  yard  • 

Raising  500  yards  of  stone  at  5d.  per  yard 

Carting  ditto  to  drains  about  J  of  mile,  5  horses,  10 
days,  at  15^.  per  day  

Filling  500  yards  of  stone  into  carts,  at  l\d. 

Subsoil-ploughing,  9  acres,  at  2ls.  per  acre     •  • 


Per  acre 


41  10 

0 

0  10 

8 

1  10 

0 

2  14 

2 

9  9 

0 

£1i  11 

2 

£7  14 

6 
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Upon  this  field  the  wheat  was  sown  in  October,  1841,  (a  very 
wet  time ;)  it  came  up  well,  although  the  ground  was  very  wet : 
the  drains  had  their  full  efiFect,  and  the  wheat-crop  at  harvest  was 
thin^  but  regular,  and  I  think  will  yield  about  20  bushels  per  acre. 

A.  R.  p.  £.      S,  (L 

No.  11. — 6  2  9.  .4624  yards.  This  field  is  a  mixed 
soil  of  clay  loam,  and  some  very  inferior ;  and  the 
substratum  is  similar.  Drained  in  January,  1841. 
A  ley  three  years.  Ploughed  and  sown  with  oats  in 
April  The  drains  are  21  and  24  feet  apart ;  the 
stone  got  in  the  field.  Raising  the  stone,  cutting 
the  drains,  wheeling  the  stone  thereto,  breaking,  and 
filling  in  4624  yards  at  1  Jd.  per  yard  .        .        .    28  18  0 

Subsoil-ploughing  6a.  2r.  9p.  at  2U.  per  acre  •     6  16  6 


£35  14  G 


Per  acre      ,       £5  10  0 


A.  R.    p.  £.     S,  d. 

No.  12.— 9  2  24.  .8414  yards.  This  is  a  poor,  impo- 
verished piece  of  land,  varying  much  in  surfiice  and 
substratum,  some  parts  a  clay  with  a  white  and 
yellow  tinge,  other  parts  clay  loam,  with  a  mixture 
of  stone.  A  three-years*  ley,  drained  in  January, 
1842,  and  sown  with  oats  in  April.  The  drains  arc 
15  feet  apart.  Stone  got  in  the  field  for  968  yards, 
getyng  the  stone,  wheeling  to  drains,  cutting,  laying, 
&c.,  at  lid,  per  yard  .  .  .  .  .610 
Cutting  open  and  laying  7506  yards,  breaking  stone, 

and  filling  in  at  Irf.  per  yard  •  .  .  .  31  5  6 
Carting  375  loads  of  stones  to  drains,  5  horses,  10 

days,  at  15^.  per  day  •  .  .  .  •  7  10  0 
Raising  375  loads  of  stone  at  6d.  per  load  •  .970 
Filling  ditto  into  carts,  at  1  ic/.  per  load  .  .  •  1  19  0 
Subsoil-ploughing  9a.  2r.,  at  2 15.         •       .       •     9  19  6 

£63    2  0 


Per  acre       .       £6  19  0 


Abstract  of  Former  REPoaT. 

Brought  forward. 

A.    R.  p. 

Yards. 

£.  t. 

d. 

To  No.  9  inclusive   .    88    2  9 

60,032 

544  17 

3 

„    10       .  .908 

9,960 

71  11 

2 

„    11       .       •     6    2  9 

4,624 

35  14 

6 

„    12       .       .     9    2  24 

8,474 

66  2 

0 

113    3  10 

83,090 

718  4 

11 

Average  expense  per  acre     •  .£670 
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The  above  113  acres  comprise  the  whole  of  the  arahle  land 
which  has  been  under  the  plough  for  many  years.  The  old 
pasture-land  will  nearly  all  reqi;ire  to  be  drained^  and  undergo 
two  or  three  courses  of  tillage,  in  order  to  improve  the  herbage. 
Draining  is  now  done  upon  a  part  of  the  old  pasture^  and 
ploughed  up  for  oatg,  j^nd  preparation  is  malting  for  a  good 
(leal  more  to  be  done  this  season.  The  whole  has  been  laid  down 
in  a  very  bad  state>  with  a  very  uneven  surface,  and  I  do  not  see 
how  this  part  of  the  farm  is  to  be  made  useful  in  any  other  way ; 
and  I  propose  going  through  the  whole  as  it  comes  in  course,  rest- 
ing the  old  tillage  part  of  the  farm  till  all  is  accomplished.  The 
meadow-land  is  in  a  better  state ;  the  surface  is  even.  The  part 
irrigated  is  much  improved,  and  a  good  deal  of  draining  with  top- 
dressing  has  been  done  with  great  eflTect.  A  more  detailed  ac- 
count is  intended  to  be  given  of  the  meadow  and  pasture  part  of 
the  farm  in  a  future  report. 

I  shall  now  cpnfine  myself  to  the  crops,  and  effect  of  what  has 
been  done  upcm  the  arable  part,  the  numbers  in  the  abstract  of 
10,  11,  and  12  I  have  added  to  my  former  report,  and  containing 
particulars  of  the  expense  of  draining  and  subsoil-ploughing, 
showing  the  average  per  acre  upon  the  whole,  beginning  with 
No.  1 ,  and  so  proceed  with  the  whole  in  succession.  I  shall  also 
forward  you  with  this  a  particular  of  the  result  of  the  crop  of 
barley  this  year,  after  turpips,  bping  thp  experiment  of  1  acre  each 
from  four  difierent  sprts  of  manures  (viz.,  v oittevin  and  Co.'s  dis- 
infected, Ludlow  street-sweepings,  bones,  and  fold-yard  manure). 
The  quantity  of  barley  frpm  each  acre  will  show  a  great  mcrease 
of  produce,  and  I  beg  to  add  that  this  experiment  has  been 
carried  on  with  great  exactness ;  and  with  regard  to  the  other 
crops  I  will  give  you  estimated  quantities  in  their  course,  com- 
mencing with  • 

No.  1.  Wheat  1841,  a  good  even  crop  all  through;  the  pro- 
duce per  acre  2G  bushels  of  best  and  1  bushel  of  tail ;  after  the 
wheat  this  field  was  ploughed  in  January,  1842,  from  10  to  12 
inclies  deep  ;  in  April  and  May  it  was  worked  with  the  Twins, 
with  harrowing  and  rolling,  was  made  perfectly  clean  and  fine 
without  further  ploughing.  The  beginning  of  June,  Swede  tur- 
nips wer^  sown  27  inches  apart,  and  8  inches  in  the  row,  with 
10  cwt.  of  bones  and  about  6  tons  of  fold-yard  manure  to  an  acre  : 
the  turnips  very  good ;  one-half  are  drawn  off  for  cattle,  and  the 
sheep  follow  by  eating  the  other  half  regularly  over  the  field,  so 
that  the  land  has  an  equal  benefit  from  the  sheep. 

No.  2.  In  this  field  the  experiment  of  the  different  manures  is 
carried  on,  of  which  I  give  you  a  detailed*  account  in  a  separate 
report ;  therefore  I  shall  not  say  more  than  that  the  barley  was 
equally  good  over  the  field,  and  will,  I  think,  turn  out  to  be  40 
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bushels  per  acre ;  the  clover  has  come  well,  and  the  land  is  in 
an  excellent  state. 

No.  3.  In  wheat  1841,  the  crop  even,  and  in  every  respect 
similar  to  No.  1 ,  with  26  bushels  per  acre  ;  the  land  was  ploughed 
and  worked  with  the  same  application  of  manures  as  No.  1,  with 
the  same  success. 

No.  4.  Wheat  1842,  after  clover,  with  the  exception  of  about 
3  acres,  which  was  much  thinned  by  the  slug  as  it  came  up  ;  the 
rest  of  the  field  was  a  heavy  crop ;  it  lay  in  a  slanting  direction, 
and  will  not  in  consequence,  I  think,  yield  so  well ;  I  estimate  it 
to  be  26  bushels  per  acre.  The  field  was  ploughed  a  foot  deep 
in  November  last,  preparatory  for  turnips,  1843:  it  will  be  in  a 
fine  state. 

No.  5.  The  part  drained  and  subsoil-ploughed;  barley  1841, 
very  good,  the  average  per  acre  was  30  bushels.    Clover  grazed, 

1 842,  exceedingly  good  ;  to  lay  another  year. 

No.  6.  Barley  1841,  the  crop  very  good ;  produce  per  acre 
?,0  bushels.  Clover,  1842,  mown,  and  a  very  heavy  crop;  wheat 
sown.    This  field  is  in  a  high  state  of  cultivation. 

No.  7.  Barley  1841,  the  crop  very  good ;  average  produce  per 
acre  30  bushels.  Clover,  1842,  a  strong  crop  mown,  now  sown 
with  wheat,  which  the  slug  attacked  as  it  came  up,  and,  I  fear, 
has  thinned  the  stock.  Swede  turnip-tops  were  scattered  over  the 
field,  which  they  took  to  feed  upon,  and  upwards  of  half  a  bushel 
of  slugs  were  collected.  I  still  think  there  is  plant  for  a  crop ; 
the  land  is  in  a  high  state. 

No.  8.  Turnips  1841,  and  barley  1842 ;  crop  very  good,  esti- 
mated at  40  bushels  per  acre.  Clover  and  rye-grass  sown  in  the 
barley,  and  the  stock  is  good. 

No.  9.  Drained  and  subsoil-ploughed,  and  part  of  which  is 
dry  sound  land  ;  turnips  1841,  barley  1842  ;  the  crop  very  strong, 
estimated  at  40  bushels  per  acre.  Clover  sown,  and  the  stock 
good  ;  the  land  in  a  high  state. 

No.  10.  Wheat  1842 ;  subsoil-ploughed  in  November  and 
December,  preparatory  for  turnips  1843. 

No.  11.  Oats  1841,  after  a  three-years'  ley;  a  good  crop, 
drained  previous ;  produce  42  bushels  per  acre.  Turnips  1842 
(Scotch  yellows),  very  good ;  J  ton  of  bones  and  about  6  tons  of 
fold  manure  to  an  acre ;  drilled  27  inches  apart,  and  about  one- 
third  of  these  turnips  have  been  drawn  off  for  the  cattle,  and  the 
remainder  eaten  on  the  ground  with  sheep.  Generally  over  this 
field  lumps  of  rock  prevail,  with  many  stones,  in  a  stiff  soil. 

No.  12.  Oats  1842,  after  a  three-years'  ley;  the  crop  turned 
out  much  better  than  was  expected ;  the  produce  per  acre  is  40 
bushels.  This  field  now  subsoil-ploughed,  preparatory  for  turnips 

1843.  Coltsfoot  and  sow-thistle  prevail  much. 


17G 


Tliorongh- Draining  and  Subsoil-Ploughing. 


Having  given  you  an  account  In  detail  of  the  crops  and  state  of 
each  field,  I  have  some  further  remarks  to  make  generally,  that 
the  subsoil-ploughing  and  other  deep  ploughing  have  nearly  eradi- 
cated the  coltsfoot,  sow-thistle,  and  common  thistle ;  indeed  the 
whole  of  the  crops  are  quite  free  from  weed.  The  success  in  the 
increase  of  produce  of  every  description  is  very  satisfactory ;  I  beg 
to  mention  the  clover  more  particularly,  because  I  was  repeatedly 
told  the  land  would  not  grow  clover  at  the  time  you  took  the  farm 
into  your  own  occupation ;  now  the  clover  has  never  in  any  in- 
stance failed^  but  since  the  operation  of  thorough-draining,  sub- 
soiling,  and  deep-ploughing  has  been  carried  into  effect,  the  clover 
is  more  than  double  the  produce,  and  I  have  no  doubt  whatever 
of  its  continuing  to  be  so :  the  root  now  growing  Is  exceedingly 
promising. 

I  have  also  to  remark  that  the  barley  is  not  only  more  than 
double  in  quantity  per  acre,  but  its  quality  much  improved ;  last 
year  and  this  it  is  spoken  of  by  the  maltsters  in  the  highest  terms 
in  the  working.  I  think  the  average  of  the  crop  of  this  year  will 
be  above  what  I  have  stated  in  the  experiment. 

The  wheat- crop  is  also  much  increased  in  quantity  per  acre: 
the  average  of  1841  is  as  stated,  and  the  crop  of  1842,  I  have  no 
doubt,  will  turn  out  well. 

The  crops  of  turnips  of  1841  and  1842  have  been  very  regular 
and  good,  and  if  the  land  is  now  continued  to  be  deep-ploughed 
and  well  worked,  there  is  no  doubt  whatever  of  continued  certain 
crops.  One  very  important  matter  I  beg  to  name ;  that  is,  the 
whole  of  the  land  that  has  undergone  the  operation  of  thorough- 
draining,  subsoil-ploughing,  and  deep-ploughing  is  not  only  easier 
worked  but  is  done  so  at  a  considerably  less  expense,  the  whole 
having  an  even  surface  without  furrow  or  ditch,  no  time  is  lost  in 
the  ploughing.  The  great  increase  of  straw  is  also  increasing  the 
manure,  which  will  now  allow  a  good  portion  to  be  applied  to  the 
meadows,  and  such  land  as  is  intended  to  be  laid  down  to  per- 
manent pasture.  The  application  of  bones  has  greatly  assisted  in 
this.  I  have  much  satisfaction  in  stating  that  there  is  not  the  least 
failure  in  any  part  of  the  draining  that  has  been  done ;  the  whole 
continues  to  work  well. 

I  have  the  honour  to  be,  sir. 
Your  faithful  and  most  obedient  humble  senant 


Prior's  Hallon,  March,  1843. 


Richard  Wiiitk. 
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Experiment.   Barley  1842  (following  Turnips  ISil.) 
Nos.  I;  2, 3,  and  4,  each  containing  one  acre. 
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Weight  of  Straw 

|j 

il 

Observations. 

sown. 

and  carried. 

and  CliaflT. 

or 

T.  G.  Qr.  Lbs 

I.  Poittevin&  Co/« 

|25  Ang.| 
I  5  Sept.  5 

aisiafected  .  . 

4i 

25  Ap. 

1     8     2  27 

42 

»t 

44i 

S.  Ludlow  street' 

scavengeriiu:  . 

4h 

Do. 

Do. 

1     8     2  25 

40» 

43i 

Sumo  iojnrv  to 
the  crop  from 
ail  oak-tree. 

S.  Bones  (.baU-uch) 

4* 

Do. 

Do. 

I     7     3  12 

40i 

«» 

43i 

4.  Fold-manars  • 

4* 

Do. 

Do 

1     7     0  14 

4.H 

3 

43i 

Do.    do.  do. 

The  turnips  of  1841  were  one  half  carried  olT  for  cattle,  and  the  other  half  were  eaten  on  tlic  ground 

by  sheep. 


XV. — On  the  Use  and  Application  of  Rape-dust.  By  John 
Hannam,  North  Dcighton,  Wetherby;  Honorary  Member 
of  the  New  York  State  Agricultural  Society. 

[Extracitdffom  a  Prize  Eitay  of  the  Wetherby  Agricultural  Society,  «  Ofi  the  AppUca' 
tion  ofRape^tt  and  other  Uand-tillaget,''^  Longman  and  Co.] 

RAPE-dust>  the  seed  of  the  rape  plant  after  the  oil  has  been  ex- 
traded  from  it,  is  a  fertilizer  of  great  value.  It  contains  matters 
highly  essential  to  the  growth  of  vegetables.  Thus,  according  to 
the  analysis  of  M.  Boussingault  (' Annales  de  Chimie  et  de 
Physique,'  September,  1841),  8  tons  of  rape-dust  afford  as  much 
nitrogen  as  100  tons  of  farm-yard  manure.  According  to  Dr. 
Madden,*  it  is  greatly  superior  to  farm-yard  manure  in  soluble 
organic  f  matter,  eqvxil  to  it  in  phosphates,  and  inferior  to  it 
slightly  in  saline  matters ;  or,  taking  all  together,  that  1  ton  of 
rape-cake  equals  18*42  J  tons  of  farm-yard  compost. 

From  this  analysis  we  should  be  justified  in  concluding,— 
1st.  That  rape-dust  is  a  potent  fertilizer ;  for  we  have  in  the 
preceding  pages  shown  that  plants  require  a  large  portion  of 
vegetable  and  animal  matter  to  afford  a  supply  of  carbon,  in  the 
shape  of  carbonic  acid,  and  of  nitrogen,  in  the  shape  of  ammonia ; 

♦  Prize  Essays  of  the  Highland  Agricultural  Society,  June,  1842. 

t  ^^The  constituent  parts  of  plants  arc  of  two  distinct  sorts,  organic 
and  inorganic.  The  organic  parts  are  those  which  disappear  by  the 
action  of  tire.  The  inorganic  constituents  are  left  in  the  form  of  ashes." 

X  My  attention  has  been  drawn  to  an  error  in  this  calculation,  but  I 
cau  state  from  observation  that  1  ton  of  rape- dust  is  fully  equal  to  20 
tons  of  common  dung. 

VbL.  IV.  N 
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both  of  which  are  evolved  during  the  decomposition  of  organic 
substances. 

2nd.  That  rape-dust  is  most  valuable  to  grain  crops :  first, 
because  all  green  crops  require  a  large  supply  of  inorganic  mat- 
ters/ which  rape-dust  is  deficient  in^  and  derive^  by  their  large 

*  From  the  following  table  (compiled  by  Professor  Johnston,  *  Lec- 
tures on  Agricultural  Chemistry,'  part  ii.)  it  will  be  seen  that  the  green 
crops  extract  from  the  soil  more  than  double  the  quantity  of  inorganic 
matter  required  by  wheat  and  barley,  and  that  in  these  inorganic  mat- 
ters they  take  up  nine  times  as  much  potash,  soda,  and  lime,  and  Jive 
times  as  much  of  the  phosphoric  aud  sulphuric  acids,  as  the  latter. 


Table  of  the  Inorganic  Matters  drawn  from  the  Soil  by  one  Course  of  Crops  on  the 
Foitr-courMe  System. 


25  Tons 

of 
Turnips. 

38  Bushels  of 
Barley. 

Seedi. 

25  Busbels  of 
Wheat. 

Total  of 

each 
Element. 

Red 
Clover 
I  Ton. 

Rye 
Grass 

1  Ton. 

Grain. 

Straw. 

Grain. 

Straw. 

Potash .  •  •  . 
Soda    *  .  .  . 
Lime  •  .  •  . 
Magnesia    •  • 
Alumina  •  •  • 
Silica  .  •  •  . 
Sulphuric  acid 
Phosphoric  do. 
Chlorine  •  .  • 

Total  Ashet  in 
each  Crop  . 

H5-5 
643 
46'8 
15-6 
2-2 
23'6 
49-0 
22-4 
14-5 

5*6 
6-8 

2-  1 

3-  6 
0-5 

23-6 
1«2 

4-  2 
0-4 

4*5 
1-1 
12-9 

1-  8 

3  4 
90-0 

2-  8 

3-  7 
1-5 

45-0 
12-0 
63-0 

7-  5 
0-3 

8-  0 
lO'O 
15'0 

8-0 

28*5 
9*0 

16-5 
20 
0-8 

62-0 
8-0 
0-6 
0-1 

3-3 
3-6 
1-5 
1-5 
0-4 
6-0 
0-8 
0-6 
0-2 

0'6 

0-  9 
7-2 

1-  0 

2-  7 
80-0 

l-O 
5-0 
0-9 

233-0)be. 

96-6" 
149-0 

32*9 

10-3 
299-2 

72-8 

51-5 

25-6 

382-8 

47- 0 

121-7 

168-8 

127*5 

17-8 

106-3 

970*9 

To  test  this,  practically,  Boussingault  "  determined  the  per  centage 
of  carbon  in  the  soil,  before  the  experiment  was  begun,  the  weight  added 
in  the  form  of  manure,  the  quantity  contained  in  the  series  of  crops 
raised  during  an  entire  rotation,  until,  in  the  mode  of  culture  adopted,  it 
was  usual  to  add  manure  again ;  and  lastly,  the  proportion  remaining  on 
the  soil.*'  (Vide  Johnston* s  Lectures^  part  i.,  p.  219.)  By  this  he 
found  that  in  a  course  of — 

Potatoes— with  manure 

Wheat 

Clover 

Wheat 

Oats, 

he  had  given  to  the  soil,  in  the  manure,  2513  lbs.  of  carbon,  and  ex- 
tracted from  it  in  the  crops  7544  lbs.,  leaving  a  balance  of  5031  lbs.  of 
carbon,  which  must  have  been  extracted  from  the  air,  as  the  soil  was  left 
in  the  same  condition  at  the  end  of  the  course  of  crops  that  it  was  at  the 
commencement. 

From  this  it  will  be  evident  that  green  crops,  by  their  large  surfhce  of 
leaves,  &c.,  possess  a  great  power  of  attraction  for  the  atmospheric  leases. 
—The  Author.  ® 
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system  of  leaves^  a  greater  supply  of  food  from  the  air  than  the 
grain  crops;  secondly,  because  all  plants  require  a  supply  of 
nitrogen  to  perfect  their  seed,*  which  nitrogen  rape-dust  pos- 
sesses in  an  extremely  large  proportion. 

Srd.  That  rape-dust  i§  extremely  quick  in  its  effects,  and,  con- 
sequently^ not  lasting,  because  it  contains  such  a  large  proportion 
of  soluble  organic  matter,  and  so  little  of  the  earthy  inorganic 
substances  (or,  more  plainly,  so  little  ashes),  that  fermentation 
and  putrefaction  take  place  immediately;  whence  its  carbonic 
acid  and  ammonia  are  supplied  to  the  roots  of  the  plant  in  large 
proportions  at  the  commencement  of  its  growth,  and,  if  not  taken 
up,  escape  into  the  atmosphere.  In  corroboration  of  this  tendency 
to  act  quickly,  it  may  be  stated  that  out  of  100  parts  of  rape- 
dust  Dr.  Madden  found  24*7  (or  nearly  ^  of  the  whole)  soluble 
in  cold  water,  while  "  the  first  waters  were  of  a  pale  yellow 
colour,  whereas  the  latter  were  red  ;  proving  that  the  tendency  to 
decomposition  was  so  strong,  that  it  had  commenced  during  the 
process  of  the  analysis."  (Vide  '  Prize  Essays  of  the  Highland 
Society,'  June,  1842,  p.  529.) 

These,  then,  are  the  conclusions  which  the  established  prin- 
ciples of  vegetable  chemistry  induce  us  to  come  to,  from  a  consi- 
deration of  the  constituent  parts  of  rape-dust.  Practical  exj>e* 
rience  teaches  us  to  arrive  at  the  same  result. 

Thus  I  would  point  to  its  extensive,  and  I  may  almost  say 
universal,  application  as  a  proof  of  its  general  efficiency  as  a 
fertilizer.f 

*  The  seed  of  plants  is,  in  all  instances,  the  most  highly  azotized 
portion.  (Dr.  Madden,  on  Principles  of  Veaeiable  Physiology.)  Thus 
the  grain  of  wheat  (according  to  Boussingault)  contains  2*13  per  cent, 
of  nitrogen,  and  the  straw  only  •20. 

The  quantity  of  nitrogen  in  the  seed  varies  also,  according  to  the 
quantity  of  nitrogen  contained  in,  or  the  ammonia  evolved  by,  the  ma- 
nure in  the  soil.  Thus  Hermbstaedt  found  that  wheat  grown  without 
manure  gave  9*2  per  cent,  gluten  (containing  a  large  per  centage  of 
nitrogen); 

Wheat  with  vegetable  manure  •  .9*6 
,,  cow-dung  •  .  .12*0 
„  sheep-dung  .  .  .32*9 
„       night-soil       *       .  .33*14 

It  is  common  to  estimate  the  nutritious  quality  of  flour  or  grain  by  its 

UDount  of  gluten. 

+ 1  find  from  authentic  sources,  that,  however  goieral  the  efficiency  of 
nipe-dust  as  a  manure  may  be,  I  have  no  right  to  assert  that  a  know- 
ledge of  its  value  is  equally  general ;  for  it  is  surmised  in  our  Journal 
(vol.  iii.  p.  210)  that  the  use  of  rape-dust  is  only  established  in  Notting- 
hamshire, Yorkshire,  and  Lincolnshire,  while  in  some  of  the  southern 
counties  its  use  is  unknown.   Although  we  have  the  advantage  of  the 
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In  illustration  of  its  particular  value  as  a  manure  for  grain 
crops,  I  need  only  refer  to  its  common  use  for  such  crops  in 
many  parts  of  England.  A  ride  in  the  neighbourhood  of  We- 
therby  will  convince  the  most  sceptical  of  its  efficacy,  if  they  ob- 
serve the  crops  produced  on  many  soils  by  the  application  of  from 
8  to  16  bushels  per  acre. 

The  quick  effect  of  rape-dust  upon  the  growing  crop,  and  its 
speedy  escape  from  the  soil,  are  matters  which  the  experience  of 
every  farmer  will  have  taught  him. 

From  this  view  of  the  elements  of  rape-dust,  and  of  its  general 
operation,  we  deduce  the  following  practical  conclusions  to  regu- 
late its  application  with  respect  to  corn  : — 

1st.  That  rape-dust,  being  so  beneficial  to  the  growth  of  grain 
in  general,  is  most  marked  in  its  effects  upon  thin,  poor  soils, 

2nd.  That  it  does  not  operate  so  well  in  a  dry  season  as  in  a 
moist  one. 

Srd.  That  it  is  most  certain  in  its  effects  upon  the  winter-sown 
wheat  crops  ;  but,  in  favourable  seasons,  most  remunerative  on 
the  spring  crops. 

4th.  That  it  answers  best  on  strong  soils  for  the  wheat  crop. 

5th.  That  it  is  not  judicious  to  apply  large  quantities  at  one 
time. 

6th.  That  it  is  necessary,  after  using  rape-dust  for  several  rota- 
tions, to  apply  a  dressing  of  saline  and  earthy  matters. 

These  are  matters  of  fact,  as  well  as  of  reason.  The  explanation 
we  would  offer  is — 

1st.  That  the  marked  effect  of  rape-dust  upon  thin,  poor  soils, 
is  to  be  attributed  to  the  general  deficiency  of  these  soils  in  the 
vegetable  and  animal  matters  necessary  to  supply  the  plant  with 
carbonic  acid  and  ammonia  ;  which  matters  rape-dust,  as  we  have 
shown,  contains.  Again,  these  soils  often  possess  a  large  share 
of  the  mineral  constituents  of  plants,  in  which  matters  rape-dust 
is  deficient.  So  that  the  capabilities  of  the  manure  are  adapted 
to  the  wants  of  the  soil. 

2nd.  That  it  does  not  act  so  well  in  a  droughty  as  in  a  moist 
season  is  not  strange.*    No  manure  can  operate  well — no  crop 


southerns  in  this  point,  we  must  not,  however,  he  vain  of  our  know* 
ledge ;  for  the  writer  at  the  same  time  says,  "  as  another  instance  of  the 
local  prevalence  of  manures,  woollen  rags  may  be  cited,  which  arc  the 
only  Jxand'tillage  familiarly  known  to  farmers  in  my  own  neighbour  * 
hood.  Mr.  Hannam  states,  *  20,000  tons  of  rags  are  said  to  be  used 
annually  by  the  farmers  of  Kent,  Sussex,  Oxford,  and  Berkshire.* 
The  Author. 

•  The  rule  applies  to  guano  and  gypsum ;  thus  we  are  told  that  the 
natives  of  Peru  irrigate  the  soil  after  an  application  of  guano.    As  to 
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can  flourish — without  a  due  supply  of  atmospheric  moisture. 
The  necessity  for  a  supply  of  oxygen  and  hydrogen  explains  this. 
To  manures  of  an  oily  nature,  this  supply  of  moisture,  experience, 
as  in  the  case  of  rape-dust,  has  proved  to  be  highly  necessary. 
In  explanation,  it  should  be  remembered  that  carbonic  acid, 
evolve!d  during  vegetable  decomposition — that  ammonia,  given  off 
during  the  decay  of  animal  matter — and  the  carbonate  of  ammonia, 
formed  by  the  combination  of  these  two  gases,  are  all  soluble  ; 
and  also  that  plants  absorb  a  large  proportion  of  these  gases  (car- 
bonic acid  and  ammonia)  in  a  state  of  solution,  in  which  condition 
they  lose  much  of  their  tendency  to  escape  in  the  gaseous  form  ; 
hence,  during  showery  seasons,  much  of  the  ammonia  and  car- 
bonic acid  of  rape-dust,  which  in  dry  leather  rises  into  the 
atmosphere.  Is  washed  to  the  root  of  the  plant ;  which,  owing  to 
its  liberal  supply  of  moisture,  is  in  a  healthy  condition ;  and  can, 
consequently,  assimilate  a  larger  portion  of  food.  In  drought  the 
reverse  is  the  case ;  being  poorly  supplied  with  water,  the  plant 
languishes,  and  can  appropriate  but  a  slight  portion  of  the  nutri- 
tive gases,  which,  when  not  in  solution  or  combination,  quickly 
escape. 

3rd.  That  rape-dust  is  most  certain  In  its  effects  when  applied 
to  the  winter-sown  wheat  is  explained  by  the  fact,  that  there  is 
never  any  deficiency  of  moisture,  which  it  requires,  as  we  have 
seen  already,  and  that  it  acts  quickly  and  pushes  on  the  growth 
of  the  young  plant ;  by  which  means  it  is  better  able  to  bear  the 
severity  of  winter.  That  in  favourable  seasons — that  is,  when 
the  germinating  seed  is  supplied  xoith  moisture  (a  circumstance 
which  is  uncertain) — the  return  for  the  application  of  rape-dust 
should  be  most  remunerative  upon  spring  crops,  is  explained  by 
the  fact,  that  as  there  is  no  cessation  of  vegetation  after  the  plant 
appears,  the  nutritive  gases  are  assimilated  as  soon  as  they  are 
given  off.  And  as  there  is  no  waste  of  these,  as  in  wheat  during 
winter,  when  the  plant  cannot  appropriate  it,  less  tillage  has  an 
eqtial  effect — equal  tillage  a  greater.  This,  of  course,  depends 
entirely  on  the  season. 

4th.  That  rape-dust  should  succeed  better  for  the  wheat  crop 
upon  strong  land  is  explained  by  the  fact  that  the  soil  is  not  so 
permeable  to  the  atmosphere  as  that  of  a  sandy  or  calcareous  na- 
ture ;  hence  a  much  less  portion  of  the  carbonic  and  ammoniacal 
gases  of  the  tillage  escape  during  winter,  and  at  the  same  time 
the  active  putrefactive  fermentation  of  the  rape-dust  causes  a 
disintegration  or  pulverization  of  the  soil  round  the  roots  of  the 


gypsum,  the  great  difficulty  with  which  it  is  dissolved  explains  the  fact. 
-^The  Author. 
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plant,*— an  operation  of  greater  value  to  stiff  soils  than  to  free 
ones.^ 

5th.  That  we  should  not  apply  large  quantities  of  rape-dust  at 
a  time,  because  the  active  decomposition  may,  in  such  case^ 
destroy  the  germ  of  the  seed,  or  cause  the  produce  to  yield  a 
coarse  and  light-weighing  sample.  The  effect  of  young  plants 
being  too  largely  supplied  with  rich  organic  manure  is  well  known. 
The  plant  is  stimulated  to  an  increased  action  at  one  time,  which 
the  other  matters  in  the  soil  cannot  maintain ;  and  the  consequence 
is  that  the  seed  is  deficient  in  some  of  its  constituent  elements, 
and  the  straw  soft  and  unproductive. 

The  case  instanced  by  Professor  Liebig,  of  a  vineyard  havii^ 
been  thus  stimulated  b^r  the  action  of  organic  matter,  is  an  illus- 
tration of  the  principle,  t 


*  Moreover,  strong  soils  are  naturally  the  best  wheat  soils,  and  will 
make  the  most  sure  return  for  any  extra  application  on  the  wheat  crop. 

Again,  we  have  shown  that  plants  require  a  liberal  supply  of  azote  or 
nitrogen  to  perfect  the  seed ;  now  wheat  requires  more  than  either  barley 
or  oats ;  all  of  them,  however,  require  it  at  the  latter  stages  of  their 
growth,  so  that  the  fact  that  decomposition  goes  on  more  slowly  in  clay, 
and  that  consequently  the  nitrogen  of  the  manure  will  not  escape  so 
quickly,  is  another  reason  why  rape-dust  seems  most  efficacious  for  wheat 
on  stiff  soils. 

Dr.  Madden,  in  his  excellent  essay  '  On  the  Application  of  the  Prin- 
ciples of  Vegetable  Physiology  and  Chemistry  to  Agriculture,'  uses  this 
argument  as  one  of  the  probabilities  why  wheat  seems  to  require  a  clay 
soil.  Jf,  however,  the  retention  of  azote  be,  in  this  case,  one  probable 
explanation,  it  appears  to  be  a  positive  one  why  rape-dust  should  answer 
best  for  wheat  on  such  soils,  when  it  is  considered  that,  owing  to  its  ten- 
dency to  decomposition,  the  azote  which  it  contains  is  so  liable  to  be 
quickly  evolved. 

t  A  case  in  point  occurred  last  year,  on  the  farm  of  a  relative  of  mine. 
On  a  very  hungry  limestone  soil,  he  drilled  barley  with  from  8  to  1 2  bushels 
of  rape-dust  per  acre.  The  field  had  grown  turnips  the  preceding  year, 
and  the  crop  had  been  consumed  by  sheep  on  the  land  during  the  winter. 
On  the  brows  of  the  hills,  where  the  magnesian  marl  is  not  more  than  two 
inches  from  the  surface,  he  spread  an  extra  quantity  of  rape- dust  from 
the  hand.  Throughout  the  spring,  and  the  summer,  the  crop  looked 
well  generally,  but  the  brows  of  the  hills  presented  a  most  luxuriant  ap- 
pearance, being  several  shades  darker  in  colour,  and  much  longer,  than 
the  other  parts  of  the  field.  In  the  autumn,  however,  it  was  discovered 
that  the  promising  prospects  were  not  to  be  realized.  The  supply  of 
organic  matter  had  been  so  great  that  it  had  forced  the  growth  at  a  quicker 
rate  than  the  soil  was  able  to  supply  the  other  requisite  inorganic  mat- 
ters ;  the  consequence  was,  that  the  straw  was  so  soft  that  it  was  not  able 
to  bear  its  own  weight.    Long  before  harvest  it  lodged  on  the  ground; 
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6th.  That  it  is  necessary  to  apply  saline  and  earthy  matters  to 
aoils,  after  a  course  of  rape-dust,  is  on  the  principle  that  we  can- 
not maintain  fertility  without  returning  to  the  earth  all  that  we 
have  taken  from  it.  And,  in  a  course  of  crops,  we  take  away 
many  earthy  and  saline  suhstances,  while  we  return  little  of  the 
former,  and  scarcely  any  of  the  latter,  when  we  apply  rape-dust. 
When  we  use  bones,  they  return  earthy  phosphates,  &c. ;  but  it 
is  still  necessary  that  the  saline  matters  should  be  restored. 
Practical  experience  has  fully  proved  to  the  writer  the  advantage 
of  such  a  course  during  the  present  year.  Four  separate  appli- 
cations upon  land  in  this  condition  have  all  more  than  equalled 
my  anticipations.*  The  sample  will  in  some  cases  be  as  much 
improved  by  the  application  as  the  gross  produce  is  increased. 

the  ears  were  badly  fed,  and  the  weather  discoloured  them,  so  that  when 
thrashed  it  was  found  to  be  deficient  both  in  quality  and  quantity. 

The  common  explanation  offered  by  most,  that  "there was  more  straw 
than  the  land  could  bear,"  had  some  truth  in  it,  though  not  sufficient  to 
justify  the  conclusion  which  is  often  drawn  in  such  cases, "  that,  manure 
at  you  will,  you  can  only  get  a  certain  quantity  of  com and  that "  there 
is  no  use  in  manuring  so  hard ;  for  if  you  plough  and  sow  your  land 
properly,  in  good  seasons,  and  give  it  a  fair  quantity  of  manure,  so  as  to 
keep  it  always  in  the  same  heart,  you  will  grow  as  much  as  it  is  possible 
for  the  soil  to  produce." 

It  is  true  tnat  in  the  above  case  there  was  more  straw  than  the 
land  could  bear ;  had  that  soil,  however,  been  as  rich  in  the  other  ele- 
ments of  nutrition  as  in  those  supplied  by  rape-dust,  it  would  have  pro- 
perly matured  the  crop.  It  is  also  true  that  there  are  certain  limits  to 
the  crops  we  can  proouce,  but  the  whereabouts  of  those  limits,  in  my 
opinion,  are  uncertain.  It  is  also  true^  that  if  we  cultivate  a  soil  in  the 
manner  spoken  of,  we  may  ensure  its  producing  a  fair  amount  of  pro- 
duce ;  and  by  giving  it  a  larger  share  of  one  sort  of  manure,  or  by  chang- 
ing one  part  of  our  system,  we  may  produce  no  increase  of  crop ;  yet, 
from  this  we  are  not  to  conclude  that  it  will  produce  no  more.  We  have 
perhaps  only  supplied  one  condition  essential  to  further  fertility,  and 
we  must  endeavour  to  supply  all.  It  is  useless  to  apply  steam  to  a  car- 
riage, unless  we  give  it  wheels ;  but  it  is  also  necessary  that  many  other 
pieces  of  mechanism  should  be  employed  before  we  can  travel  at  all ;  be- 
fore, however,  we  can  say  that  we  can  travel  as  fast  as  it  is  possible  for  us 
or  any  others,  we  must  be  certain  that  every  piece  of  the  machinery  is 
perfect  in  relative  size,  nature,  and  make,  and  that  everything  is  beyond 
future  improvement.  So,  before  we  say  that  we  can  grow  no  more,  let 
us  ask  ourselves  if  every  element  or  circumstance  which  the  plant  requires 
is  in  the  soil,  or  ensured  by  our  management. 

♦  A  top-dressing  of  4  cwts.  of  salt  per  acre,  at  a  cost  of  Rs.,  gave  an 
increase  of  barley  of  229  sheaves  per  acre,  in  my  experiments  last  year. 
The  soil  had  been  subject  to  a  long  course  of  rape-dust  tilling  for  the 
barley  and  wheat  crops.  Upon  soil  of  a  similar  nature,  the  same  appli- 
cation gave  an  increase  of  128  sheaves  of  oats  per  acre.    The  grain  was 
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H  aving  now  seen  the  nature^  efficacy,  and  operation  of  rape- 
dust  as  a  fertilizer,  we  come  to  consider  the  various  methods  of 
applying  it. 

The  importance  of  the  question  is  evident.  Our  success  in  ajy 
matter  depends  not  more  upon  the  means  we  employ,  than  upon 
the  manner  in  which  we  use  those  means. 

The  customary  methods  of  applying  rape-dust>  though  varied 
in  detail,  are  hvt  two  in  principle.  The  principle  of  the  one  is 
to  spread  the  matters  applied  to  the  soil  over  the  whole  surface ; 
this  is  the  broad-cast  system.  The  principle  of  the  other  method 
is  to  place  the  seed  and  manure  in  straight  rows,  or  drills,  at  a 
regular  depth  and  at  a  regular  distance  from  each  other  ;  this  is 
the  drill  method. 

Under  the  broad- cast  system  the  rape-dust  is  applied  as  a  top- 
dressing,  upon  the  level  surface  before  the  seed  is  drilled,  or 
upon  the  furrow  before  the  grain  is  sown  by  the  hand.  By  the 
drill  method  the  tillage  is  deposited  below  the  grain,  and  at  the 
same  time. 

There  are  certain  other  methods  of  applying  rape-dust,  &c, ; 
but  they  cannot  be  termed  systems^  being  merely  special  modi- 
fications of  one  or  both  of  the  above,  and  only  used  in  special 
cases. 

Of  the  two  great  systems,  the  opinion  of  the  writer  is  that  the 
drill  method  has  many  and  decided  advantages.  In  saying  this, 
he  can  claim  no  credit.  At  a  time  when  the  system  has  become 
part  and  parcel  of  the  four-course  husbandry,  and  in  a  neighbour- 
hood where  it  is  employed  so  extensively,  it  would  be  impossible, 
seeing  its  beneficial  operation,  to  entertain  a  different  opinion. 
At  the  same  time  there  are  those  to  whom  this  sort  of  testimony 
is  valueless.  Some  regard  all  custom  as  doubtful  until  its  advan- 
tages are  shown  to  depend  on  rational  principles ;  and  others  think 
no  customs  good  but  their  own.  To  these,  then,  it  is  necessary 
to  show  that  the  advantages  we  claim  for  the  drill  method  are  as 
explicable  by  reason  as  by  fact. 

The  advantages  for  which  we  contend  involve  a  saving  in  the 
cost,  and  a  gain  in  the  quantity ^  of  produce. 

Thus,  by  using  rape-dust  upon  the  broad- cast  system,  as  a 
top-dressing,  a  great  portion  of  its  nutritive  gases  is  wasted  in  the 
atmosphere,  owing  to  the  quick  decomposition  which  takes  place. 
By  spreading  it  over  the  broad  surface,  before  the  seed  is  drilled, 
a  loss  arises  from  the  same  cause ;  for,  as  the  tillage  is  not  in 
immediate  proximity  with  the  seed,  a  portion  of  the  ammonia 
and  carbonic  acid  given  off  during  its  quick  fermentation  is  ab- 


ripe  much  earlier,  in  both  cases,  than  that  which  was  undressed :  the 
straw,  also,  was  not  so  soft,  and  the  stubble  much  whiter. 
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sorbed  by  tbe  weeds,  or  escapes  into  the  air,  before  the  young 
plant  can  send  its  fibres  in  search  of  it.  An  instance  of  the  ra- 
pidity with  which  the  nutritive  gases  escape  from  the  soil  is  given 
by  Dr.  Madden  (Prize  Essay  '  On  the  Effects  of  Drainage,' 
*  Quarterly  Journal  of  Agriculture,'  Dec.  1841),  He  passed  a 
stream  of  ammonia  for  an  hour  into  dry  soil ;  upon  weighing  it, 
he  found  that  it  had  retained  only  I  ^  per  cent,  of  its  own  weight 
of  gas.  198*6  grains  held  3  grains  of  ammonia.  The  soil  was 
then  wetted  and  exposed  to  the  atmosphere,  and  in  three  hours  it 
was  found  to  have  lost  1*8  grains  of  the  gas. 

Again,  carbonic  acid  ga^  was  passed  over  207*2  grains  of  soil 
for  an  hour,  when  it  was  found  not  to  have  increased  in  weight 
sufficiently  to  be  appreciated  ;  it  had  not  retained  -^jr  per  cent,  of 
carbonic  add. 

By  this  it  is  evident  that  from  a  rapidly  decomposing  substance 
much  of  the  nutritive  gases  must  escape,  if  they  are  evolved  at  a 
distance  from  the  plant.* 

And  if  both  the  rape  dust  and  the  seed  are  spread  by  the  hand, 
there  is  a  double  waste — a  waste  of  rape-dust,  owing  to  the  extent 
of  surface  covered  by  it,  and  to  the  escape  of  its  gases  into  the  air, 
and  the  absorption  by  weeds  (which  cannot  be  destroyed  until  the 
after-harvest) — and  also  a  waste  of  seed,  to  the  extent  of,  at  the 


*  Cuthbert  Johnson,  who  has  laboured  zealously  in  advocacy  of  the 
drill  system,  gives  **  a  chemical  reason  why  the  manure  drill  should  be 
adopted  to  bring,  as  closely  as  possible,  every  plant  into  immediate  con- 
tact with  the  decomposing  manure  he  applies  to  the  soil,  aud  that  is,  the 
superior  readiness  with  which,  in  all  cases  of  decomposition,  the  disen- 
gaged substance  enters  into  new  combinations  at  the  very  instant  of  its 
disengagement,  than  it  does  after  it  has  been  completely  formed.  Thus, 
to  give  an  instance,  during  the  putrefactive  fermentation  of  vegetable  sub- 
stances a  quantity  of  nitrogen  is  disengaged,  and  if  this  takes  place  under 
certain  favourable  circumstances — such  as  the  presence  of  calcareous 
matters,  potash,  and  a  dry  warm  temperature  at  the  moment  it  is  formed 
— the  nitrogen  combines  with  oxygen,  forms  nitric  acid,  which  unites 
with  potash,  thus  nitrate  of  potash,  saltpetre,  is  formed;  but  if  the 
nitrogen  is  once  fairly  disengaged,  almost  every  endeavour  of  the  chemist 
has  failed  in  making  it  unite  with  oxygen  so  as  to  form  the  acid  of  salt- 
petre."— Encychptsdia,  p.  538. 

However  open  to  doubt  this  theory  of  the  formation  of  nitric  acid  by 
the  decomposition  of  ammonia  and  the  combination  of  its  nitrogen  with 
the  oxygen  of  the  air  may  be  considered,  the  tendency  which  elementary 
substances  have  to  unite  with  each  other  when  in  their  nascent  state  may 
be  proved  easily.  Thus  the  formation  of  ammonia  by  the  union  of  hy- 
drogen and  the  nitrogen  of  animal  and  vegetable  decompositions  can 
be  proved  by  different  processes.  Professor  Johnston  {Lectures^  part  i. 
238)  gives  several  experiments  illustrative  of  this  union^  and  of  the 
general  principle  above  named. 
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least,  half  a  bushel  per  acre.  This  every  otie  knows  to  he  the  case. 
And  yet  there  is  no  produce  from  it ;  for  a  large  quantity  remains 
uncovered,  and  is  pilfered  by  the  birds,  or  perishes — ^it  being  well 
known  that  seeds,  though  supplied  with  heat  and  moisture,  cannot 
vegetate  properly  under  the  influence  of  light. 

From  this  we  conclude  that,  as  there  is  muck  waste  of  both 
seed  and  manure  by  the  broad-cast  plan  (owing  to  the  two  not 
being  placed  in  proximity,  and  at  a  uniform  depth),  if  we  would 
secure  as  good  a  crop  as  we  do  by  drilling,  where  the  manure  and 
seed  are  placed  in  close  contact,  we  must  apply  a  much  greater 
quantity  of  both.  Therefore,  by  using  the  drill,  we  have,  what  we 
asserted,  a  saving  in  the  cost  of  produce ! 

Practical  evidence  of  this  saving  is  afforded  by  the  well-known 
fact,  that  as  good  crops  are  now  produced  by  4  and  5  cwt.  of  rape- 
dust,  as  were,  on  its  first  introduction,  obtained  by  9  and  10  cwt. 
sown  broad-cast. 

The  gain  in  the  quantity  of  produce,  from  an  application  of 
rape-dust  on  the  drill  system,  is  thus  explained  : — 

We  know  that  the  plant  in  its  infancy  feeds  upon  the  matter  in 
the  seed.  But  after  it  has  developed  certain  fibres,  it  begins  to 
take  up  nourishment  from  the  soil,  while  the  green  leaf,  or  shoot, 
which  it  has  sent  upwards,  extracts  carbonic  acid  from  the  air. 
We  know,  also,  that  if  its  fibres  find  no  food  near,  they  increase 
in  number  and  length,  and  spread  over  a  large  surface.  Thus  we 
find  that  plants  growing  in  very  poor  soils  have  an  immense  num- 
ber of  fibrous  roots,  and  a  poor  stunted  stem.  The  reason  is, 
that  the  plant  has  exhausted  its  vigour  in  its  efforts  to  maintain 
life ;  for  these  numerous  roots  have  been  formed  at  the  expense 
of  the  matters  which  ought  to  have  assisted  the  growth  of  the 
stem.  By  placing,  therefore,  the  manure  under  the  seed,  the 
plant  will  have  no  necessity  to  exhaust  itself  by  such  fibrous  ex- 
tension ;  and,  as  decomposition  will  be  going  on  at  the  time  when 
the  plant  is  rearing  its  stem  and  putting  out  the  green  leaf,  it  will 
be  well  supplied  with  liquid  and  gaseous  food  at  the  most  critical 
period,  and  consequently  will  be  able  to  develop  a  stouter  stem 
and  leaf,  and  in  less  time  than  if  the  manure  was  farther  distant 
or  more  diffused.  Indeed,  it  is  a  matter  beyond  question  that  the 
sooner  the  plant  escapes  from  that  state  of  transition,  in  which  it 
cannot  be  said  whether  it  derives  its  food  from  the  seed,  the  soil, 
or  the  atmosphere  (the  state  in  which  it  is  commonly  said  to  be 

spaining the  sooner  its  organs  for  extracting  its  food  from 
the  air  and  the  soil  are  developed,  the  more  vigorous  will  be 
their  growth,  and  the  more  efficient  their  use  in  the  process  of 
vegetation. 

From  the  drill  method  of  applying  rape-dust  the  plant  alsa 
derives  a  better  supply  of  moisturCy  so  necessary  to  supply  it  with 
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oxygen  and  hydrc^n^  to  form  ammonia  with  the  nitrogen  in  the 
manure,  and  to  dissolve  the  inorganic  matters  it  requires — that 
moisture  without  which  every  farmer  is  aware  no  crop  can  he 
productive. 

This  is  no  delusive  advantage.  In  the  first  place,  it  has  been 
proved  by  Sir  Humphry  Davy,  Professor  Schubler,  and  Cuth- 
bert  Johnson,  Esq.  (and  it  may  be  proved  by  any  one),  that  or- 
ganic manures,  such  as  rape-dust,  possess  the  power  of  absorbing 
from  TWICE  to  TEN  TIMES  as  much  atmospheric  moisture  as  the 
finest  soils.  It  is  also  equally  well  proved  that  the  more  a  soil  is 
pulverized,  and  the  finer  the  state  of  division  in  which  its  parts 
are,  the  greater  is  its  absorbent  power,*  Now,  the  effect  of  the 
decomposition  of  any  matter  in  a  soil  is  an  increased  pulverization 
of  the  earths  in  contact  with  it.f    Hence  we  are  justified  in  con- 


*  "  The  power  of  the  soil  to  absorb  water  by  cohesive  attraction 
dependi  in  a  great  measure  on  the  state  of  division  of  its  parts :  the 
more  divided  they  are,  the  greater  is  their  absorbent  power.  The  differ- 
ent constituent  parts  of  soils  likewise  appear  to  act,  even  by  cohesive 
attraction,  with  di£ferent  degrees  of  energy :  thus  vegetable  substances 
seem  to  be  more  absorbent  than  animal  substanoes,  animal  substances 
more  so  than  compounds  of  alumina  and  silica,  and  compounds  of 
alumina  and  silica  more  so  than  carbonates  of  lime  and  magnesia :  these 
differences  may,  however,  depend  upon  the  differences  in  their  state  of 
division,  and  upon  the  surface  exposed.  .  •  1  have  compared  the  ab- 
sorbent power  of  many  soils  with  respect  to  atmospheric  moisture,  aud 
I  have  dways  found  it  greatest  in  the  most  fertile  soils." — (Sir  Hum- 
phry Davy,  Agr.  Chem,^  page  175.)  In  these  trials,  "  1000  parts  of  a 
celebrated  soil  from  Ormeston  in  East  Lothian,  which  contained  more 
than  half  its  weight  of  finely-divided  matter,  of  which  1 1  parts  were 
carbonate  of  lime  and  9  parts  vegetable  matter,  when  dried  212^,  gained 
in  an  hour,  by  exposure  to  air  (saturated  with  moisture  at  a  temperature 
of  62°),  18  parts;  1000  grains  of  a  coarse  sand,  worth  15^.  per  acre, 
gained  11  grains;  1000  grains  of  the  soil  from  Bagshot  Heath 
gained  only  3  grains.'*— (Sir  H.  Davy,  Agr,  Chem.^  p.  116.)  Accord- 
ing to  Guthbert  Johnson  (vide  *  On  Fertilizers,'  p.  41),  1000  parte  of 
horse-dung,  dried  in  a  temperature  of  100^,  by  exposure  three  hours  to 
air,  saturated  with  moisture  at  a  temperature  of  62*^,  gained  145  ;  and 
1000  parts  of  rich  alluvial  soil  only  14.  In  the  experiments  of  Pro- 
fessor Schubler  (vide  *  Journal  of  Royal  Agr.  Soc.,'  vol.  i.,p.  210) — 

1000  gn.  of  humus  (vegetable  aud  animal  mould)  absorbed  80  grs.  in  12  hours. 
1000  grs.  of  garden  soil  •       •       •       •  .     •       •       35  grs.  in  do. 
1000  grt.  of  arable  soil  ••••••       16  grs.  in  do. 

t  TuU  was  aware  of  this,  and  explained  the  good  effects  arising  from 
manure  by  it.  Thus,  says  he  (*  New  Husbandry,'  p.  166),  *'  Almost  the 
only  use  of  all  manure  is  the  same  as  of  tillage,  viz.  the  pulverization 
it  makes  by  fermentation^  as  tillage  doth  by  attrition  or  contusion." — 
The  Author. 
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eluding  that  by  the  absorption  of  the  manure  under,  and  of  the 
finely-divided  matter  round,  the  root,  the  plant  will  obtain  a  more 
immediate  and  direct  supply  of  moisture. 

Again,  this  increased  supply  of  moisture  is  one  of  the  beneficial 
effects  of  hoeing,  which  is  highly  advantageous  to  the  growing  crop. 
In  proof  of  this  it  is  not  necessary  to  quote  the  opinions  of  the 
ancients,  or  the  reasonings  of  the  immortal  Tull,  the  father  of  the 
drill  system  of  husbandry,  who,  astonished  by  the  good  results  of 
hoeing,  carried  his  conviction  to  the  extent  that  nothing  more  was 
required  to  render  soils  productive  than  to  keep  them  well  pul- 
verized and  stirred.*  It  will  be  sufficient  to  say  that  the  action  of 
the  hoe  increases  the  attraction  for  moisture,  encourages  the  cir- 
culation of  the  atmosphere  and  the  nutritive  gases,  and  thus,  be 
the  soil  what  it  may,  adds  to  its  fertility.  In  the  next  place  it  de- 
stroys  weeds,  which,  if  permitted  to  grow,  crowd  round  the  root  of 
the  plant,  and  by*robbing  the  soil  of  its  fertilizing  matters,  and 
preventing  the  free  access  of  the  air,  materially  lessen  the  produce 
of  the  corn  crop. 

The  advantages,  then,  which  we  claim  (upon  the  grounds  we 
have  discussed)  for  the  drill  system,  are — 

1st.  A  saving  in  cost,  from  there  being  no  waste  of  the  manure 
by  escape  into  the  atmosphere,  or  from  absorption  by  weeds ;  and 
from  the  economy  of  seed. 

2nd.  A  gain  in  produce,  from  the  more  ready  supply  of  food  to 
the  plant,  and  the  consequent  earlier  development  of  its  organs  of 
nutrition ;  from  the  better  supply  of  moisture ;  from  the  destruction 
of  weeds ;  and  from  the  free  access  of  the  atmospheric  gases. 

If  practical  illustration  of  the  truth  of  this  reasoning  be  required, 
the  writer  would  say  that  few  had  better  opportunities  of  seeing 
the  subject  tested  than  himself.  Indeed,  it  was  the  practice  of  his 
father,  for  several  years,  never  to  drill  a  field  without  leaving  one 
or  two  portions  for  a  trial  of  the  broad-cast,  or  other  methods  of 
applying  the  seed  and  tillage.  And  the  result  of  those  trials  was 
a  full  and  decided  conviction  of  the  superiority  of  the  drill  system. 
Two  cases,  also,  which  occurred  during  the  present  year,  will  sen  e 
to  illustrate  the  advantages  he  claims  for  this  method ;  and  they 
are  not  the  less  valuable  because  they  show  what  merely  the  hoeing 
part  of  the  system  does  for  the  crop.  These  cases  occurred  on 
the  farm  of  Mr.  Joseph  Dalby,  of  Compton,  near  Wetherby. 
Thus,  a  part  of  a  field  of  wheat,  and  a  part  of  a  field  of  oats, 
were  left  unhoed,  and  the  consequence  is,  that  at  this  time  the 
produce  of  the  unhoed  in  both  cases  is  less  by  full  five  or  six 
bushels  per  acre  than  that  of  the  hoed.    The  effect  was  strikingly 


•  Fresh  absorption  of  carbonic  acid  is  caused  wherever  the  soil  is 
moved,  and  the  advantage  of  this  is  incalculable. — G.  Kimberlet. 
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evident  throughout  the  summer.  Another  Instance  of  the  supe- 
riority of  the  same  system  may  he  seen  in  a  field  cultivated  by 
Mr.  Gaunt,  of  Ingmanthorpe,  where  a  portion  was  left  un- 
drilled. 

Several  other  instances  of  the  same  sort  we  have  not  failed  to 
note. 

But  there  is  no  necessity  for  individual  cases  to  be  stated. 
The  practice  of  the  first  agriculturists  of  every  nation,  the  plains 
of  Nottinghamshire,  the  Wolds  of  Yorkshire  and  Lincolnshire^ 
and  hundreds  of  acres  at  our  own  doors,  are  proofs  sufficiently 
strong  of  the  truth  of  our  reasoning,  and  of  the  justice  of  our  con- 
clusion in  favour  of  the  drill  method  of  using  rape-dust. 

Let  it  not,  however,  be  forgotten  that  ^'  to  every  rule  there  is 
an  exception hence,  though  we  contend  for  the  drill  method  as 
a  system,  there  are  cases  in  which  its  use  would  be  injudicious. 
Thus,  upon  stiff  soils,  in  wet  weather,  it  would  not  do  to  use  the 
drill,  as  the  treading  of  the  horses  has  in  such  cases  an  extremely 
evil  efiect.  The  adhesive  nature  of  the  soil,  in  such  condition, 
also  prevents  the  machine  from  doing  its  work  properiy.  Upon 
clover  stubble,  or  light  soils,  pressing  is  attended  with  advantage, 
as  it  gives  to  the  root  of  the  plant  a  firm  sole,  and  affords  it  a 
better  mechanical  support  against  the  storms  of  winter. 

Ribbing,  too,  is  a  method  which  answers  very  well  in  certain 
cases.  Its  trouble  and  expense,  however,  do  not  allow  it  to  be 
adopted  as  a  system.  In  cases  where  it  is  intended  to  apply  a 
large  quantity  of  rape-dust  I  would  recommend  its  use ;  as  the 
tillage  and  seed  are  spread  over  a  broader  surface  than  by  drilling. 
There  is,  therefore,  no  danger  of  the  fermentation  of  the  manure 
injuring  the  germ  of  the  seed.  Ribbing  and  pressing  can  neither 
be  considered  of  the  broad-cast  nor  drill  system.  They  may  be 
termed  broad-cast,  inasmuch  as  the  seed  is  sown  from  the  hand, 
and  of  the  drill  method,  inasmuch  as  it  is  placed  in  rows  or 
drills— an  open  seam  or  furrow  being  made  in  both  cases,  into 
which  the  seed  and  manure  fall.* 

Dibbling  is  attended  with  some  advantages — seed  and  manure 
are  economized;  but  labour  is  increased.  Upon  light  soils,  when 
seasons  are  favourable,  and  a  farmer  has  plenty  of  labourers,  and 
but  a  small  breadth  of  land  to  sow,  it  will  answer  very  well. 
Upon  many  soils,  however,  the  pressure  of  the  feet  is  injurious ; 

♦  Ribbing  upon  very  light  soils  gives  the  wheat  plant  a  firm  seed- 
bed. In  this  point  it  has  an  advantage  over  the  drill.  As  a  system, 
however,  it  labours  under  the  disadvantage  of  being  more  expensive, 
more  tedious,  less  economical,  and  less  regular  in  the  application  of 
seed  and  tillage  than  the  drill.  As  an  adjunct  to  the  drill  system,  to  be 
used  in  the  particular  cases  mentioned,  the  method  of  ribbing  cannot  be 
too  higldy  appreciated. — TTie  Author. 
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and  if  we  have  any  extent  of  land  prepared^  il  is  in  few,  very  few 
cases^  that  we  ought  to  risk  the  loss  of  a  seasonable  seed-time  by 
adopting  such  a  slow  process.* 

Let  us  not  forget  to  observe  here,  that  Dr.  Madden  does  not 
come  to  our  conclusion  as  to  the  best  manner  of  applying  rape- 
dust.  From  the  fact  of  its  quick  decomposition,  he  says  that  it 
should  not  be  drilled  with  the  seed,  as  by  so  doing  it  will  kill  tV. 
This  is  true  in  a  limited  sense.  Rape-dust  will  ^11  the  seed  if 
a  large  quantity  be  used.  By  the  drill-system,  however,  we  so 
economize  the  virtue  of  the  dust,  that  there  is  no  occasion  to  use 
a  large  quantity,  f 

*  To  dibbling  and  all  methods  of  planting  or  sowing  wheat  very  thin 
there  is  one  great  objection :  the  wheat  is  apt  to  branch  too  much,  the 
consequence  of  which  is  an  injury  to  the  root  by  the  winds,  &c.,  owing 
to  the  increased  leverage  of  a  number  of  stems.  The  same  principle 
will  account  for  the  fact  of  wheat  being  broken  down  near  the  root,  or 
*  toad-legged,^  the  result  of  which  is  an  uneven  ill-fed  sample.  Another 
evil  to  fear  is,  that  the  free  supply  of  the  atmospheric  gases,  moisture, 
&c.,  arising  from  there  being  so  few  plants,  should  stimulate  the  plant 
to  put  forth  such  a  luxuriant  foliage  and  such  a  number  of  stems  that 
the  root  will  not  be  able  to  convey  the  matters  essential  to  the  perfect 
nutrition  of  each  branch  in  the  latter  stages  of  its  growth  (a  larger  sup- 
ply of  nitrogen,  be  it  remembered,  is  required  to  perfect  the  grain  than 
to  maintain  the  straw),  the  consequence  of  which  is  a  large  crop  of 
straw  and  a  deficiency  of  grain.  The  case  alluded  to  by  Professor 
Liebig  of  a  vineyard  being  stimulated  to  the  production  of  so  much 
wood  that  it  became  in  two  or  three  years  almost  barren— the  fact  that 
if  our  fruit-trees  be  permitted  to  put  forth  many  branches  they  will  bear 
little  fruit— and  the  case,  instanced  in  a  preceding  note,  of  barley  being 
stimulated  by  rape-dust  to  too  great  and  quick  a  production  of  straw — 
are  familiar  illustrations  of  the  evil  to  be  feared  from  one  root  having 
to  perform  the  functions  of  two  or  three,  and  to  support,  mechanically 
and  chemically,  several  stems.  Even  the  turnip,  when  it  has  too  free 
access  to  the  soil  and  the  atmosphere,  cannot  perfect  its  bulb.— 7%e 
Author. 

t  Care  must  be  taken,"  says  Dr.  Madden, '  Prize  Essays,  Highland 
Society,'  June,  1842,  in  the  application  of  this  manure,  because  if 
drilled  in  with  the  seed  it  would  inevitably  burn  it  up :  when  used  for 
barley,  the  dust  is  sown  about  eight  days  before  the  seed."  Now  I  must 
say  that  I  have  seen  many  thousands  of  quarters  of  rape-dust  used,  but 
never  saw  an  instance  where  it  was  sown  a  week  before  the  seed.  In 
fact  there  is  no  necessity  for  it,  as  we  may  use  with  perfect  security  any 
quantity  up  to  three  quarters  per  acre,  and  this  is  more  than  ought  to  be 
used  to  any  grain  crop,  because,  as  the  manure  does  not  last,  it  is  as 
much  as  the  crop  will  pay  for.  Where  even  three  quarters  per  acre  are 
used  once,  two  quarters,  and  even  one  quarter,  is  used  a  thousand  times, 
at  least  in  this  neighbourhood.  I  may  also  add  that  I  never  saw  a  case 
in  which  rape-dust,  when  used  in  the  quantity  I  have  mentiimed,  though 
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We  come  now  to  consider  the  application  of  rape-dust  upon 
turnips. 

From  what  we  have  already  said  of  its  nature  and  operation,  it 
will  be  concluded  that  we  do  not  consider  rape-dust  so  efScadous 
a  tillage  for  turnips  as  for  corn.  The  reason  is,  that  the  turnip 
requires  a  large  portion  of  inorganic  matter^  such  as  phosphate  of 
lime,  to  perfect  its  growth,  which  phosphates  we  are  in  the  habit 
of  supplying  by  the  use  of  bones,  while  rape-dust  contains  but  a 
small  proportion  of  these  matters.  They,  therefore,  cannot  be 
supplied  by  an  application  of  rape-dust.  Let  us,  however,  not 
draw  too  general  a  conclusion  from  this  fact.  It  should  be  re- 
membered that  the  turnip  is  a  plant  subject  to  many  enemies 
during  its  infancy,  and  that  it  has  a  large  system  of  leaves,  by 
which  it  extracts  nourishment  from  the  air  (hence  the  bulb  is 

drilled  in  ever  so  close  contact  with  the  grain,  destroyed  or  injured  the 
germ  of  barley,  wheat,  or  oats. 

It  is,  however,  possible  that  there  may  be  some  who  may  wish  to  use 
a  large  quantity  of  rape-dust,  though  they  are  well  aware  that  so  large  a 
supply  of  stimulating  manure  may  injure  both  yield  and  sample,  and 
that  its  effects  will  not  be  lasting  in  such  cases ;  it  may  be  Well  there- 
fore to  advise  in  such  cases  the  sowing  of  the  manure  a  week  before  the 
grain,  in  order  that  the  potency  of  Uie  tillage  may  have  partially  eva- 
porated :  such  a  plan,  in  such  a  case,  would  be  safe  ;  will  any  one  say, 
however,  that  it  would  be  economical  1 

The  principle,  therefore,  of  sowing  the  manure  eight  days  before  the 
seed.  Of  a  rule^  is  quite  imnecessary ;  for  I  am  inclined  to  think  that 
the  farmers  are  few  and  far  between**  who  will  spend  4/.  lOf.  per 
acre  in  the  purchase  of  four  quarters  of  rape-dust  (the  chief  peculiarities 
of  which  are  that  it  has  a  "  large  excess  of  soluble  organic  matter 
"  that  it  will  ferment  very  rapidly^**  and  will  not  act  throughout  the 
rotation  <nid  then  sow  it  a  week  or  a  fortnight  before  the  grain,  in 
order  that  its  tendency  to  decomposition  "  may  cause  it  to  ferment 
and  give  off  a  large  proportion  of  its  nutritive  gases  before  the  seed 
comes  in  contact  with  it; — few,  I  say,  will  do  this,  when  for  2/.  5^ .  they 
can  procure  as  much  rape-dust  as  the  crop  will  pay  for  (for  be  it  remem- 
bered that  it  acts  only  for  one  crop),  and  by  drilling  it  along  with  the 
seed  can  secure  to  the  young  plant  an  immediate  and  liberal  supply  of 
the  nutritive  gases  with  as  little  waste  as  possible. 

To  employ  a  large  quantity  of  a  stimulating  matter,  quick  in  its 
action  and  transient  in  its  effects,  at  a  great  expense,  and  then  to  apply 
it  a  length  of  time  before  it  can  be  of  use,  in  order  diat  a  portion  of  its 
fertilizing  influence  may  escape^  and  to  spread  it  over  a  larger  surface 
than  is  required,  in  order  that  all  the  influence  which  it  may  still  pos- 
sets  may  not  be  felt  by  the  plant,  is  not  a  policy  suited  to  the  pockets 
of  the  farmers  of  the  present  day,  who  find  it  quite  as  easy,  much 
cheaper,  and  equally  beneficial  to  the  crop,  to  employ  a  less  quantity 
of  this  matter,  and,  by  placing  it  under  the  root,  to  give  the  plant  the 
whole  benefit  of  it. — The  Author. 
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^^nerally  found  to  be  In  P^i^j^^Ve  it  such  a  manure  as  will 
therefore,  should  be  our ^J^^    develop  those  leaves  by  which 
I'eadil J,  and  cause  it  ^^^^ije  atmosphere,  and  become,  in  one 
*   Jtiay  draw  its  carbot^j^i  q£  the  soil,  and  out  of  danger  from 
?^n8eof  thewoMi^^-^ 

^'^Ar      &c.  ^  manure  which,  containing  a  large  share  of 

1*^^^*  ^P^.^stter,  acts  quickly ;  it  seems,  therefore,  especially 
ada^     1  turnip  in  the  early  stages  of  its  growth.  As, 

howel^  supply  the  earthy  portion  of  the  plant,  it  is 

obvious  that  it  succeed  best  upon  soils  which  contain  a  suflB- 
ciency  of  these  earthy  phosphates,  lime,  &c.,  or  when  combined 
^ith  bones,  or  some  other  matter  containing  a  supply  of  these 
inorganic  substances. 

The  fact  of  the  extensive  use  of  rape-dust  in  some  districts,  for 
turnips,  is  proof  enough  that,  under  the  former  circumstances, 
it  may  be  used  successfully.  The  latter  position  we  have  fully 
proved — on  several  portions,  and  to  the  extent  of  several  acres — 
during  the  present  year.  One  bushel  of  rape-dust  to  three  bushels 
of  bones  is  an  excellent  mixture.  The  turnips  we  have  so  manured 
testify  this  at  the  present  moment.  Supplied  by  the  rape-dust 
with  ready  nutriment,  they  grew  away  quickly ;  and,  when  the 
bones  began  to  decompose,  the  young  plant  was  ready  to  make 
use  of  their  phosphates.* 

Much  of  the  success  of  rape- dust  alone  for  turnips  depends  on 
the  method  of  application.  Thus,  if  the  seed  be  placed  in  imme- 
diate contact  with  the  dust,  the  active  fermentation  of  the  latter 
will  destroy  the  tender  germ.f  In  order  to  guard  against  this, 
it  is  better  to  mix  the  tillage  with  a  little  earth  or  ashes.  The 
tubes  should  also  be  affixed  to  the  drill,  to  convey  the  seed  to  the 
ground,  so  as  to  fall  immediately  after  the  tillage.  By  this  means 
a  thin  layer  of  earth  will  protect  the  seed,  and  the  young  plant 
will  have  all  the  benefit  of  an  immediate  supply  of  food  without 
danger  of  injury. 

*  In  an  experiment  (the  results  of  which  I  have  lately  ascertained) 
with  bones  mixed  with  other  manures,  this  mixture  stands  first ;  the 
yield  being  26  tons  15  cwt.  per  acre. 

t  The  seed  of  the  turnip  is  so  small,  and  the  budding  germ  so  tender, 
that  it  should  never  be  placed  in  contact  with  any  mauure  which  under- 
goes active  fermentation.  In  such  case  the  whole  seed  speedily  becomes 
decomposed.  This  should  be  particularly  guarded  against  where  guano 
is  used.  My  own  experiments  last  year  gave  me  a  proof  of  this.  Mr. 
Pusey  informs  me  that  he  has  suffered  from  a  similar  cause:  indeed  the 
complaint  has  been  anything  but  an  uncommon  one.  The  abuse,  how- 
ever, or  rather  mal-use^  of  an  article  is  no  argument  against  it. — The 
Author, 
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A  drill,  with  a  double  row  of  coulters,  was  exhibited  at  the 
Bristol  Meeting  of  the  Royal  Agricultural  Society,  which  would 
be  extremely  useful  in  such  cases  as  this. 

A  few  ridges  which  we  drilled  in  this  manner  look  at  the  pre- 
sent time  very  well;  some  which  were  drilled  in  the  common 
manner  with  rape-dust  and  eaiih  look  well.  A  few  drilled  with 
rape-dust  alone,  in  immediate  contact  with  the  seedy  are  a  failure, 
a  large  proportion  of  the  seed  being  destroyed. 

As  a  manure,  also,  for  potatoes,  rape-dust  is  not  infrequently 
used.  Like  the  turnip,  the  potato  extracts  a  great  supply  of  food 
from  the  atmosphere.  It  contains,  also,  a  larger  share  of  nitrogen 
than  the  turnip.  It  requires,  therefore,  a  ready  supply  of  food, 
in  order  that  its  leaves  may  come  into  use  as  soon  as  possible ; 
and  in  this  food  there  should  be  nitrogenous  matter.  Rape-dust, 
acting  as  we  have  already  shown,  and  containing  so  large  a  pro- 
portion of  nitrogen,  appears  adapted  to  sujiply  its  wants.  But 
the  potatoe  also  requires  a  lasting  manure ;  nitrogen  is  necessary 
in  the  latter  stages  of  its  growth,  and  rape-dust  is  not  calculated 
to  afibrd  a  long  supply.  For  this  reason  it  will  be  necessary  to  be 
liberal  in  the  quantity  used :  not  less  than  four  quarters  per  acre 
should  be  applied. 

With  this  a  mixture  of  a  few  bushels  of  gypsum  would  have  a 
beneficial  effect.  It  would  prevent  the  too  sudden  escape  of  the 
ammonia  (or  nitrogen)  of  the  manure,  as  it  will  be  hereafter  shown 
that  it  possesses  the  property  of  fixing  "  this  gas  in  combination 
with  one  of  its  own  component  matters.  It  is  most  extensively 
used  along  with  manure  for  the  potato  crop  in  America,  and, 
according  to  the  best  authorities,  with  success. 

Although,  then,  we  should  be  inclined  to  say  to  the  farmer,  use 
farm-yard  manure  for  your  potato  crops,  and  rape-dust  for  your 
com  and  turnips,  there  can  be  no  doubt  but  that  if  the  latter  be 
applied  liberally,  in  cases  where  farm-yard  manure  cannot  be  had, 
a  remunerative  return  may  be  obtained. 

A  case  in  point  may  be  instanced  upon  the  farm  of  Mr.  Styan, 
of  Whixley,  where  a  very  good  crop  grown  with  rape-dust  maybe 
seen  at  the  present  time.*    We  are  told  by  a  person  who  has  been 

*  Since  the  above  was  written,  I  find  that  this  crop  has  not  yielded  so 
well  as  was  expected.  The  reason  is  very  easily  given— only  2  qrs.  of 
rape-dust  per  acre  were  used,  when,  as  we  have  shown  above,  not  less 
than  4  qrs.  per  acre  should  be  applied  for  potatoes. 

The  supply  of  nitrogen,  &c.  required  to  perfect  the  produce,  at  the 
latter  stage  of  the  potato's  growth,  demands  a  lasting  manure,  as  well  as 
an  active  one ;  and  if  rape-dust  had  been  used,  it  should  have  been  much 
more  liberally  applied ;  2  qrs.  of  rape-dust  per  acre,  value  2/.  5*.,  was  a 
poor  equivalent  to  20  tons  of  farm-yard  manure  per  acre,  value  from  1/. 
to  lO/.—r/ie  Author. 
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in  the  habit  of  purchasing  Mr.  S.'s  potatoes^  that  he  will  give  more 
per  acre  for  those  manured  with  rape-dust  than  for  others  grown 
by  Mr.  S.  with  farm-yard  manure.  There  are  two  considerations 
of  opposite  tendency,  which  should  be  remembered  in  using  rape> 
dust  for  this  crop,  viz.,  that  though  you  employ  it  liberally,  it  will 
not  leave  you  a  rich  fallow ;  at  the  same  time,  it  will  be  a  much 
cleaner  one  than  is  left  after  the  application  of  farm-yard  manure^ 
which,  in  the  half-fermented  state  in  which  it  is  usually  applied, 
fills  the  soil  with  the  seed  of  weeds.  No  method  of  application 
for  potatoes  can  be  better  than  that  of  sowing  it  upon  the  ridge^ 
as  the  plough  turns  the  whole  of  the  tillage  into  the  furrow,  and 
^et  so  mingles  it  with  the  earthy  that  its  fermentation  does  not 
mjure  the  young  sprouts. 

The  cost  of  rape-dust  is  about  71-  per  ton,  or  from  21^.  to  23^. 
per  quarter. 


XVI. — Statement  of  the  Various  Systems  of  Cropping  in  the 
South  of  Scotland^  on  different  Kinds  of  Land,  By  Thomas 
Balmer.    Communicated  by  the  Duke  of  Richmond. 

I.  Rich  Loam. 

1.  Oats  after  grass. 

2.  Turnips :  one-half  to  be  eaten  on  the  ground  with  sheep,  and  the 

other  half  used  in  feeding  cattle,  &c. 

3.  Barley  or  spring-wheat. 

4.  Grass :  a  part  to  be  cut  for  hay,  and  the  remainder  pastured. 
This  rotation  can  only  be  practised  with  advantage  in  the  neighbourhood 
of  a  town,  where  plenty  of  rich  manure  can  be  procured ;  and  even  in 
that  case  the  land  will  in  time  become  soft  and  less  productive  from 
not  being  rested  in  grass. 

II.  Dry  Turnip  Land. 

1.  Oats  after  grass. 

2.  Turnips :  one-half  to  be  eaten  on  the  ground  with  sheep,  and  the 

other  half  to  be  used  in  feeding  cattle,  &c. 

3.  Barley. 

4.  Grass :  a  part  to  be  cut  for  hay,  and  the  remainder  pastured. 

5.  Grass :  all  pastured. 

This  rotation  has  long  been  practised,  and  is  considered  the  best  for  the 
above  description  of  land ;  a  farm  will  certainly  not  produce  a  sufficient 
quantity  of  manure  for  the  turnip-break ;  but  since  the  introduction  of 
bone-dust,  guano,  and  other  manures,  an  enterprising  and  industrious 
tenant  can  be  at  no  loss  on  that  account ;  and  if  once  the  land  be  put 
into  good  order,  and  properly  farmed,  it  is  believed  it  will  continue  so 
for  any  length  of  time. 
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III.  Light  Sandy  Land» 

1.  Oats  after  grass. 

2.  Turnips:  the  whole  to  be  eaten  on  the  ground  with  sheep. 

3.  Part  oats  and  part  barley. 
4-  Grass :  all  pastured. 

5.  Grass:  do. 

6.  Grass:  do. 

The  same  remarks  apply  in  this  case  as  to  No.  II. 

IV.  Rich  Clay. 

1 .  Oats  afler  ^ass. 

2.  Beans,  drilled  and  hoed. 

3.  Wheat :  properly  manured. 

4.  Turnips :  all  carted  off. 

5.  Barley. 

6.  Grass :  a  part  cut  for  hay. 

7.  Grass:  all  pastured. 

As  this  kind  of  land  is  too  wet  to  permit  the  turnips  being  eaten  on  the 
ground  with  sheep,  they  must  be  all  carted  off,  which  is  very  injurious 
to  the  soil ;  but  this  cannot  be  avoided  until  furrow-draining  be  more 
extensively  practised. 

V.  Hard  Clay. 

1.  Oats  after  grass. 

2.  Bare  fallow,  properly  manured. 

3.  Winter  wheat. 

4.  Grass :  a  part  cut  for  hay,  and  the  remainder  pastured. 

5.  Grass:  all  pastured. 

Turnips  and  beans  have  been  attempted  on  this  kind  of  land,  instead 
of  bare  fallow,  but  only  succeeded  in  favourable  seasons ;  and  it  is  be- 
lieved that  in  the  long  run  bare  fallow  will  be  found  to  be  best.  I  may, 
however,  remark,  that  of  late  years  broad  clover  has  failed  to  a  great 
extent ;  and  it  has  been  found  that  varying  the  rotation  has  had  a  good 
e£fect.  Indeed  an  occasional  change  is  beneficial  in  all  rotations,  and  on 
every  kind  of  soil. 

In  all  the  different  systems,  a  few  potatoes  must  be  planted  on  the 
turnip  or  fallow  breaks  for  the  farmer  and  his  servants. 

In  carting  off  turnips  for  cattle,  great  care  should  be  taken  not  to  go 
upon  the  ground  in  wet  weather ;  and  this  can  easily  be  avoided  by  storing 
a  considerable  quantity  when  it  is  dry ;  indeed  I  would  recommend  that 
the  whole  of  the  Swedish  turnips  should  be  taken  up  and  stored  about 
the  end  of  November.  I  have  long  been  in  the  practice  of  doing  so  to 
a  considerable  extent,  and  have  always  found  them  much  better  in  the 
spring  than  when  allowed  to  remain  all  winter  in  the  ground.  Various 
plans  have  been  adopted  for  storing,  but,  as  far  as  my  experience  goes,  I 
have  found  the  best  way  to  be  to  take  off  the  shaws  and  roots,  taking 
care  not  to  injure  the  turnip,  and  then  lay  them  in  long  heaps,  about 
7  or  8  feet  wide  at  the  bottom,  and  as  narrow  as  possible  at  the  top, 
and  afterwards  cover  them  with  straw,  so  as  to  keep  out  the  frost  i  they 
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with  tracts  of  flat  and  reedy  swamps  of  larger  extent^  more  or  less 
sasceptible  of  a  perfect  drainage.  The  conversion  of  these  and 
similar  swampy  spots  into  available  land  forms  one  of  the  most 
important  umlertakings  to  which  the  improving  agriculture  of 
Sweden  has  given  rise. 

On  leaving  the  vale  of  the  Gotha^  the  naked  rocks  become 
covered  with  a  thin  herbage.  In  the  hollows  the  soil  deepens, 
and  is  often  of  better  qusdity ;  but  where  extensive  flats  occur  on 
the  higher  ground,  they  are  either  covered  by  woods  of  pine,  or 
form  a  more  or  less  inhospitable  tract  of  moor.  In  some  parts  of 
Sweden  these  flats  extend  almost  continuously  over  many  hundreds 
of  square  miles.  Covered  with  a  clayey  soil  to  the  depth  of 
bom  2  to  12  inches,  they  bear  those  still  and  dreary  forests  of 
pine  through  which  the  traveller,  in  crossing  the  country  from 
Christiania  to  Stockholm,  may  pass  for  fifty  miles  at  a  stretch 
without  hearing  a  sound  but  that  caused  by  his  own  carriage,  or 
seeing  a  living  thing  except  in  the  neighbourhood  of  the  post- 
houses.  On  these  flats  limited  crops  of  corn  are  here  or  there 
raised.  A  few  acres  of  the  wood  along  the  road  are  burned 
down,  the  ashes  are  strewed  over  the  land,  rye  is  sown  and  har- 
rowed in,  and  after  one  or  two  crops  the  spot  is  again  left  to 
nature.  Birch-trees  first  spring  up,  these  are  gradually  sup- 
planted by  the  pine,  and  all  traces  of  cultivation  are  gradually 
obliterated.  Another  of  the  obvious  improvements  which  Swedish 
agriculture  is  now  undergoing  is  the  permanent  cutting  down  of 
the  forest  where  the  soil  is  deep,  and,  by  a  more  skilful  and  less 
exhausting  system  of  culture,  the  conversion  of  the  more  acces- 
sible spots  into  r^ular  tillage  or  grazing  farms.  But  in  Sweden 
there  is  a  limit  beyond  which  this  extirpation  of  the  forest  cannot 
be  carried,  even  where  the  soil  is  good.  The  climate  is  severe, 
the  winters  are  long,  and  much  fuel  is  required ;  here  and  there 
peat  occurs,  but  in  Sweden  generally  the  chief  dependence  is 
upon  wood.  The  fences  also  are  almost  universally  formed  of 
wood,  and  hence  the  price  of  a  him,  or  the  rent  it  will  bring,  is 
in  this  country  r^ulated  in  a  very  great  degree  by  the  quantity 
of  woodland  which  it  contains.* 

Among  the  facts  which  strike  the  agricultural  stranger  on  his 
arrival  in  one  of  the  rocky  districts  of  Sweden  is  the  readiness 
with  which  the  young  pines  take  root  on  the  apparently  naked 
sides  of  the  rocks,  and  gradually  clothe  it  with  an  almost  unin- 
terrupted forest  I  had  an  opportuni^  of  becoming  satisfied  of 
this  foct  during  a  short  visit  in  the  neighbourhood  of  Gothenburg. 
My  friend  had  built  a  house  in  a  pretty  situation,  with  some  good 
low  land  attached  to  it.  The  lower  swellings  of  the  granitic  rocks 


♦  One-half  wood  is  the  proportion  which  brings  the  largest  price. 
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he  had  converted  into  green  hills  by  covering  them  with  a  sprink- 
ling of  soil,  while  the  grey  sides  of  the  higher  and  steeper  rocks 
he  had  concealed  by  planting,  wherever  a  crevice  occurred,  youn^ 
pine-plants  obtained  from  the  neighbouring  forests.  In  these 
crevices  the  roots  fix  themselves,  and  assist  the  gradual  degrada- 
tion of  the  rock,  from  which  a  soil  is  formed ;  and  though  the  first 
or  second  generation  does  not  attain  a  height  of  more  than  15  of 
20  feet,  yet  every  new  race  finds  more  support  from  beneath,  till 
even  on  steep  and  hanging  spots  lofty  pine-trees  are  finally  seen 
to  flourish. 

The  comparative  condition  of  agriculture  in  Denmark  and 
Sweden  ofiFers  an  instructive  lesson  to  the  observing  traveller.  In 
the  former  country  the  capabilities  of  the  land  are  in  general 
better  understood  and  more  fully  developed  than  in  the  latter. 
But  the  causes  of  this  are  obvious.  In  Denmark,  as  we  have 
seen,  light  and  sandy  soils  prevail ;  in  Sweden,  five-sixths  of  the 
land  hitherto  considered  capable  of  cultivation  consist  of  clay. 
The  former  are  easily  worked,  and  at  little  expense ;  the  latter 
require  greater  labour,  capital,  and  skill.  Again,  the  climate  of 
Sweden  is  more  severe,  which  adds  a  further  difficulty  to  the  cul- 
tivation of  clay-soils  ;  and,  lastly,  shut  out  as  Sweden  has  hitherto 
been  by  its  geographical  position  and  its  language  from  that  con* 
stant  intercourse  with  other  countries  which  Denmark  enjoys; 
knowledge  has  spread  more  slowly  from  abroad,  and  the  stimulus 
to  improvement  has  been  in  proportion  less.  Soils  like  those  of 
Denmark  prevail  over  much  of  Northern  Grermany,  and,  con- 
nected as  Denmark  is  with  the  latter  country  by  its  German  pro- 
vinces of  Holstein  and  Sleswick,  the  improvements  in  German 
agriculture  are  more  readily  diffused  among  the  general  Danish 
population. 

In  our  own  country  we  have  occasion  to  regret  the  slow  diffu- 
sion of  agricultural  information,  and  the  prejudices  which  among 
our  rural  population  oppose  themselves  to  the  introduction  of 
important  improvements  in  agricultural  practice.  But  if  the  dif- 
fusion of  knowledge  be  slow  in  our  country,  where  cheap  literature 
of  every  kind  abounds,  and  where  the  demands  of  thirty  millions 
of  people,  speaking  the  same  language,  are  sufficient  to  induce 
both  publishers  and  authors  to  bring  out  books  upon  almost  every 
subject  in  regard  to  which  information  can  be  required,  how 
much  slower  must  it  be  in  a  country  like  Sweden,  where  a  popu« 
lation  of  two  or  three  millions  only  is  to  be  supplied — where  few 
books  will  pay  even  the  cost  of  printing — where  no  scientific 
journals  exist — where  scarcely  a  magazine  of  light  literature  can 
live  beyond  a  few  short  months— -where  the  national  literature  is 
consequently  limited — where  there  exists  no  cheap  penny  reading 
for  the  people— and  where  the  instructed  must  obtain  much  of 
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ibeir  information  through  the  medium  of  foreign  languages! 
Conjoin  with  this  the  real  difficulties  which  the  climate  and  stub- 
bom  soil  of  Sweden  present^  and  the  obstacles  arising  from  sur- 
face-water now  in  course  of  removal  by  a  general  drainage,  and 
we  sball  have  no  reason  for  surprise  that  a  country  so  near  to 
Denmark  should  yet  be  considerably  behind  it  in  agricultural  im- 
provement. 

The  government  of  Sweden  has  done  much  during  the  last 
thirty  years  to  stimulate  the  landholders  of  the  country^  and  at 
the  national  cost^  to  promote  the  introduction  of  a  better  and  more 
lucrative  agricultural  practice.  And  so  far  the  growers  of  food 
now  fully  discharge  their  first  great  duty  to  the  state.  They 
nuse  more  food  than  the  population  can  consume^  and  are  obliged 
therefore  to  seek  a  foreign  market  for  their  excess  of  produce. 

AVhen  the  agriculture  of  a  country  reaches  this  pointy  it  may 
thenceforth  follow  either  of  two  lines  of  extension  and  improve- 
ment. It  may  grow  corn^  and  wool^  and  other  products  for  ex- 
portation^ if  a  foreign  market  can  be  found ;  or  it  may  turn  its 
attention  to  the  cultivation  of  the  luxuries  or  less  necessary  articles 
of  consumption,  which  are  usually  imported  from  abroad.  In 
Sweden  both  directions  have  been  followed.  Besides  exporting 
provisions  to  a  considerable  extent^  the  breeding  of  sheep,  for  the 
growth  of  wool,  has  been  successfully  promoted,  and  attempts  are 
now  making  to  cultivate  the  beet  for  the  manufacture  of  sugar, 
the  madia  (madia  sativa)  for  the  extraction  of  oil,  and  even  to 
raise  plantations  of  mulberry  for  the  rearing  of  the  silkworm. 
The  spirit  of  improvement  is  not  dormant  in  a  country  which, 
finding  itself  to  possess  a  power  of  production  beyond  the  wants 
of  its  population  in  reference  to  the  necessaries  of  life,  is  found 
to  be  attempting,  by  well-considered  and  skilfully-conducted  expe- 
riments, to  relieve  itself,  more  or  less,  completely  from  its  depend- 
ence upon  other  countries  at  once  for  sugar  and  for  oil,  for  wool 
and  for  silk.  Sweden  is  still  a  very  thinly  peopled  country,  and 
the  real  capabilities  of  her  strong  clay  soils  are  yet  but  little  un- 
derstood ;  a  large  increase  of  her  population,  therefore,  must  take 
place,  unless  improvement  stand  still,  before  she  again  become 
dependent  upon  foreign  countries  for  the  first  necessaries  of  life. 

Among  the  individuals  to  whom  Sweden  is  most  indebted  for 
the  promotion  of  agricultural  improvement  during  the  present 
century  are  to  be  reckoned  Charles  John,  the  present  King. 
Ever  since  he  entered  the  kingdom  as  Crown-prince  he  has  directed 
his  attention  to  the  development  of  the  agricultural  capabilities  of 
his  adopted  country.  Of  the  instruments  he  has  employed  for 
this  purpose^  the  Koyal  Academy  of  Agriculture  has  been  the 
most  important.  This  academy  was  established  in  1813,  with 
branches  more  or  less  active  in  every  province.    The  presidents 
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of  these  branch  societies  report  annually  to  the  academy  the  kind 
and  extent  of  the  improvements  which  have  been  effected,  which 
are  in  progress,  or  which  they  recommend  as  capable  of  being 
brought  about  by  the  direct  influence  or  aid  of  the  academy  or  of 
the  government.  At  the  yearly  meeting  of  the  academy  the  pre- 
sident presents  his  general  report,  embracing  whatever  has  been 
doing  at  home,  and  exhibiting  also  a  sketch  of  the  most  important 
advances  which  agriculture  has  made  in  foreign  countries.  By 
these  means  the  want  of  a  cheap  agricultural  literature — greater 
by  far  in  that  country  than  in  ours — has  been,  in  some  small  de- 
gree, supplied.  Agricultural  information  and  the  spirit  of  im«> 
provement  have  been  gradually  diffused  among  at  least  the  most  in- 
fluential classes,  and  the  way  has  been  prepared  for  the  last  and 
greatest  step  yet  taken  in  that  country — one  in  which  the  pea- 
santry or  small  holders  of  land,  the  great  landholders,  and  the 
government  have  all  joined — the  establishment  and  endowment  of 
agricultural  schools. 

In  a  country  like  ours,  in  which  great  improvement  has  already 
been  made,  and  especially  at  the  present  time,  when  all  are  so 
anxious  to  see  agriculture  advancing  still  more  rapidly,  it  cannot 
be  uninteresting  to  mark  the  several  steps  which  a  people  of 
kindred  origin  with  ourselves,  and  having  kindred  instituti<ms« 
situated  only  in  a  still  more  unfavourable  climate,  have  taken,  or 


end  to  which  we  look  forward.  I  shall  here,  therefore,  insert  a 
few  extracts  from  the  annual  report  of  the  president  of  the  aca- 
demy (Poppius)  for  the  year  1840,  the  latest  report  which  had 
been  published  when  I  left  Stockholm  in  August  last: — 

New  canals  and  roads  have  of  late  years  facilitated  communicationi 
so  important  to  agricultural  improvement.*  Extensive  tracts,  by  the 
drainage  of  surface-water,  have  been  converted  into  fruitftil  fidds.  The 
division  of  common  lands  and  the  consohdation  of  farms  have  been  pro- 
moted, and  money  has  been  lent  for  the  purpose  of  bringing  new  lands 
into  cultivation.  Measures  have  been  taken  for  introducing  improved 
breeds  of  horses,  cattle,  and  sheep.  The  cultivation  of  flax  has  been 
encouraged  by  premiums.  Schools  have  been  established  for  imparting 
instruction  in  the  veterinary  art,  in  the  management  of  forests,  and  in 
husbandry ;  and  pains  have  not  been  spared  for  diffusing  useful  know- 
ledge in  regard  to  agriculture  and  to  domestic  economy,  both  by  original 
native  treatises  and  by  translations  from  the  most  celebrated  foreign 
writers.  The  result  of  all  this  has  been,  not  only  that  Sweden,  which  at 
the  beginning  of  the  century  was  obliged  to  import  food  even  in  good 
years,  can  now  export  a  portion  of  her  produce  even  in  moderately 

♦  "  Wherever  a  new  road  is  constructed,  flourishing  farms  at  once 
spring  up,  and  the  carts  of  ttie  countrymen  press  on  the  heels  of  the  road- 
makers  as  the  work  advances.'' — Second  Report  of  the  Commiaioners  for  the 
ExUnnon  and  Improvement  of  Public  Workt  in  Ireland, 


are  now  taking,  for  the 
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favourable  leasoDSybat  that  a  sense  of  the  importance  of  agriculture  has 
been  gradually  growing  in  the  minds  of  all  classes,  so  that  applications 
have  been  made  to  the  government  from  various  provinces  for  the  esta- 
blishment  of  additional  schools,  in  which  the  various  branches  of  know- 
ledge now  deemed  of  importance  to  the  practical  farmer  may  be  made 
more  generally  accessible.  The  tilling  of  the  soil  is  no  longer  considered 
as  an  occupation  with  which  none  ought  to  concern  themselves  but  those 
who  live  by  their  daily  toil,  but  as  a  Jield  rather  in  which  the  man  of 
science^  the  landowner^  and  the  practical  farmer  may  labour  together  ^ 
and  from  the  hidden  treasures  of  which  the  union  of  science,  experiencci 
and  skill  may  extract  an  ample  reward  for  the  labour  of  each.  A  new 
career  is  thus  opened  up  for  the  landowner,  in  the  prosecution  of  which 
old  opinions  and  prejudices,  and  the  fear  of  loss  from  the  adoption  of 
new  methods^  will  aradually  die  away;  for  it  is  certain  that^  the  more 
agriculture  can  call  to  her  aid  Hie  stores  of  existing  knowledge  and 
experience^  the  more  rapid  must  be  the  progress  of  her  future  develop-' 
ment:' 

He  then  proceeds  to  state  that,  for  purposes  connected  with  the 
draining  of  marshes,  the  division  of  commons,  and  the  consolida* 
tion  of  holdings,  the  government  had  expended  in  1838  the  sum 
of  174,000  dollars,  and,  in  1839,  178,000  dollars  (about  10,000/. 
sterling).  I  select  a  ifew  other  particulars  upon  which  the  na- 
ti<Hial  money  was  expended  in  each  year  :— 

1838.  Dolls.  1839.  Dolls. 

For  improfing  the  breed  of  honet    4000  Astettor  PUgemao's  salary     •    •  1000 

In  aid  of  the  Agricultural  Institu-  For  improving  the  breed  of  hones  4000 

tion  at  Degeb^g  •    •    •    •    .  9000  In  aid  of  the  Agricultural  School 

For  lowering  the  lake  Awien,  in  „  ^^^/S?"?*^  •    •  ,  '  ,  •    •  • 

Southern  Sweden     .    .    .    .  2333     Special  aid  to  jame  school     ;. -lOOO 

Special  aid  of  the  Degeberg  School  1000     ^^^^^^^  agncultunst 

To  Assessor  Plageman  for  instruct-  „  Stephens  .    .    .    .    .    •  • 

ing  the  common  people  in  North  Pttmmm  for  m  imj^ed  meAod 

and  West  BothniTii  subsidiary  ^  <^  mUhia^seed-eorn  .  5000 

occupatioossuitedtotheirclimate  1000     Premium  for  a  method  of  drying 

To  the  English  (Scottish)  Agri-  thrashed  gram     .    .    .    .    .  3000 

culturiitStepheii,  for  tiivelling  For  experiments  in  prepanog  sugar 

through  the  Country  and  giving  from  the  white  beet  ^.    ...  880 

instructioD  in  various  departments  For  lowering  the  lake  Asnen    •    .  2000 

of  practical  agriculture  •    •    •  1200 

The  few  items  above  selected  show  clearly  enough  the  kind  of 
objects  which  the  Swedish  government  consider  worthy  of  encou- 
ragement, and  the  enlightened  and  comprehensive  views  they  en* 
tertain  in  regard  to  the  improvement  of  the  national  agriculture. 
Much  larger  sums  were  voted  at  the  last  parliament  for  the  esta- 
blishment of  agricultural  schools^  as  I  shall  mention  hereafter 
more  particularly. 

The  manufacture  of  iron  forms  in  Sweden  an  important  branch 
of  national  industry,  and  for  many  years  public  attention  has  been 
drawn  to  the  yearly  diminishing  or  more  difficultly  attainable 
supply  of  the  wood  by  which  it  is  smelted.    The  injudicious  and 
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indiscriminate  use  of  the  axe  has  left  many  wide  tracts  bare  which 
are  unfit  for  arable  culture,  and  which  ot^ht  therefore  to  be  the 
sites  of  the  perpetual  forests  of  the  country.  This  has  led  to  the 
establishment  of  a  school  of  foresters,  the  pupils  of  which,  more 
numerous  from  year  to  year,  are  spreading  themselves  over  the 
country,  and,  by  directing  the  future  cuttings,  and  by  planting  the 
sites  of  the  ancient  woods,  have  given  reason  to  expect  that  in  a 
few  years  the  supply  will  be  as  ample  as  ever.  Another  result 
of  this  establishment  has  been,  that  numerous  trials  have  been 
made  in  acclimatising  other  trees,  and  selecting  sites  favourable 
for  their  growth.  Lands  have  been  purchased  which  were  found 
to  be  propitious  to  the  oak,  and  millions  of  trees  have  already 
been  planted  for  the  use  of  the  navy.  The  larch  also  has  been 
found  to  thrive  in  the  Swedish  soil  and  climate,  and  has  likewise 
been  extensively  planted. 

In  adverting  to  the  proceedings  of  the  provincial  branches  of 
the  academy,  President  Poppius  states,  among  other  objects  to 
which  their  attention  has  been  directed,  that  they  have  dissemi- 
nated tracts  upon  practical  agriculture  specially  adapted  to  the 
circumstances  and  customs  of  their  several  provinces — that  in 
some  districts  small  clubs  had  been  formed  under  the  name  of 
parish  committees,  in  connexion  with  the  provincial  societies,  by 
which  committees  those  points  are  especially  discussed  and  pro- 
moted which  bear  upon  the  existing  condition  of  the  several 
parishes,  often  of  great  extent — and  that  man^  of  the  provincial 
societies,  some  of  .  them  singly,  others  by  uniting  the  strength  of 
two  or  more  provinces,  had  already  taken  measures  for  the  esta- 
blishment of  district  agricultural  schools. 

Agricultural  Schools. — Since  this  report  was  published,  the 
subject  of  agricultural  schools  has  been  more  generally  taken  up 
in  Sweden,  and  provision  has  even  been  made  by  the  diet  for 
promoting,  encouraging,  and  endowing  with  a  yearly  revenue 
every  such  school — not  exceeding  one  in  each  province* — which 
shall  hereafter  be  established.  I  am  not  aware  of  the  exact  terms 
of  the  resolution  or  grant  made  for  this  purpose,  but  I  believe  one 
of  its  provisions  is  to  the  effect  that  an  annual  endowment  will  be 
given  by  the  state,  equal  to  the  interest,  at  5  or  6  per  cent.,  of  the 
money  subscribed  and  expended  upon  the  institution  by  the  pro- 
prietors and  other  inhabitants  of  the  province,  so  long  as  the  in- 
stitution is  maintained.  In  addition  to  this,  however,  they  have 
already  given  special  grants  of  money  to  those  previously  in  ex- 
istence, and  of  portions  of  the  national  domains  as  sites  for  the 
intended  schools  and  school-farms,  where  these  domains  happen 


*  In  Sweden  there  are  twenty-four  departments  (Laro),  and  about  twenty 
schools  are  talked  of. 
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to  be  conveniently  situated  for  the  purpose  within  the  several 
provinces. 

The  first  school  was  established  by  Mr.  Nonnen  at  Degeberg, 
on  the  south-eastern  shores  of  the  Lake  Wener,  not  far  from  the 
town  of  Lidk5ping,  and  its  success,  both  in  attracting  pupils  and  in 
imparting  obviously  useful  information^  has  been  such  as  to  give 
rise  to  the  numerous  efforts,  already  alluded  to,  for  the  establish- 
ment of  similar  schools  in  other  parts  of  the  country.  It  includes 
two  classes  of  pupils,  one  consisting  of  proprietors,  sons  of  pro- 
prietors, or  such  as  are  likely  to  farm  or  to  superintend  larger 
tracts  of  land ;  another,  of  intended  overseers,  or  of  small  proprie- 
tors who,  though  possessing  land  of  their  own,  must  till  it,  in  part 
at  least,  with  their  own  hands.  To  the  former  class  higher 
branches  of  learning  are  taught ;  to  the  latter,  special  instruction 
is  given  in  those  various  departments  of  handicraft  which,  in  a 
country  so  thinly  peopled,  are  likely  to  be  useful  to  the  labouring 
farmer.  In  the  present  state  of  Sweden  this  distinction  of  the 
pupils  into  classes  is  of  obvious  utility,  and  is  copied  most  pro- 
bably from  the  Swiss  schools  of  De  Fellenberg;  it  may  be  a 
question  with  some  how  far  it  would  be  admissible  in  any  schools 
of  the  kind  which  may  hereafter  be  established  in  our  own  islands. 
The  total  annual  expense  of  a  pupil  of  the  higher  class  in  the 
Degeberg  school  amounts  to  302.  or  40/.,  equal,  I  should  think,  to 
twice  the  sum  in  England ;  I  am  not  aware  of  the  amount  of  ex- 
penses incurred  by  pupils  of  the  second  class.  This  Degeberg 
school  is  indebted  for  its  existence  almost  solely  to  the  exertions 
of  its  director,  Mr.  Nonnen.  It  has  been  aided  from  time  to  time 
by  grants  from  government,  free  pupils  have  all  along  been  main- 
tained at  it  both  by  government  and  by  the  provincial  societies, 
and  it  is  regarded  as  the  model  upon  which  all  the  others  are  to  be 
constituted.  A  school-farm  is  attached  to  it,  on  which  new  in- 
struments and  new  modes  of  culture  are  tried.  Among  others 
the  growth  of  turnips,  and  other  green  crops  hitherto  almost  un- 
known in  Sweden,  has  been  successfully  attempted.  The  sheep 
in  Sweden  are  in  winter  fed  much  upon  potatoes,  but  in  various 
provinces  trials  are  now  making  on  the  growth  both  of  turnips 
and  of  clover. 

An  agricultural  school  has  already  been  some  years  in  opera- 
tion for  the  united  provinces  of  Christianstad  and  Malmd  in  the 
south  of  Sweden ;  one  farther  north,  for  the  province  of  Nokoping, 
is  under  the  direction  of  Mr.  Natharst,  the  secretary  of  the 
Academy  of  Agriculture ;  and  others  are  more  or  less  advanced. 
To  the  Agricultural  Society  at  Upsala  the  state  has  been  very 
liberal.  At  the  last  parliament  it  was  decided  that  the  royal 
domain  of  Ultuna  in  the  neighbourhood  of  Upsala  should  be 
made  over  to  this  society  fpr  the  establishment  of  an  agricultural 
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institution.  The  property  was  then  let  on  lease  at  a  grain  rent  of 
600  tons,  or  6000  dollars  (330/.)  a-year:  until  the  expiry  of  the 
lease  this  rent  is  to  be  laid  out  at  interest,  to  accumulate  for  the 
purpose  of  providing  a  fund  for  erecting  the  necessary  buildings  ; 
after  which  the  rent  of  that  porti<Mi  of  the  estate  which  is  not  re- 
quired for  the  purposes  of  the  school-farm  will  form  a  permanent 
endowment.  The  domain  is  capable  of  great  improvement,  and, 
besides  200  tonner  of  arable  land  (240  acres),  contains  a  large 
tract  of  rich  pasture  land  on  the  borders  of  the  Fyrisa,  the  stream 
that  passes  Upsala  and  empties  itself  into  the  Macher  a  few  miles 
below  that  city.  A  committee  of  the  larger  landed  proprietors 
has  been  appointed  to  carry  the  intentions  of  the  legislature  into 
effect ;  at  the  head  of  whom  is  Baron  Rromer,  the  governor  of  the 
province,  who  has  interested  himself  the  most  in  securing*  the 
adoption  of  the  measure.  Besides  the  benefit  which  this  institu- 
tion is  likely  to  effect  in  introduong  better  modes  of  the  culture 
among  the  numerous  small  proprietors  who  abound  in  this  pro«> 
vince,  its  proximity  to  Upsala  will  enable  it  to  benefit  the  whole 
of  Sweden.  Upsala  has  been  styled  the  Oxford  of  Sweden.  To 
its  university  the  sons  of  the  nobility  and  of  the  large  proprietors 
almost  exclusively  resort ;  it  cannot  therefore  be  unattended  with 
advantage  to  place  under  the  eyes  of  such  young  men  the  example 
at  once  of  a  well- cultivated  farm  and  the  means  of  instruction  as 
to  the  mode  of  equally  improving  their  own  possessions.  This 
consideration  no  doubt  had  its  weight  with  the  legislature  in  in« 
ducing  them  more  largely  to  endow  the  Upsala  school. 

We  shall  obtain  a  still  more  instructive  insight  both  into  the 
state  of  agriculture  and  into  the  working  of  the  spirit  of  improve- 
ment in  Sweden,  if  we  glance  slightly  at  some  of  the  special 
exertions  which  have  been  made  in  the  several  provinces,  as  re- 
corded in  the  President's  Report. 

In  Chrisiiamtad  and  Malmd  three  beet-sugar  manufactories 
had  been  established ;  and  on  all  the  large  properties  horses  and 
cattle  had  been  introduced  for  improving  the  breeds.  A  royal 
medal  had  been  given  to  Isaac  Segerstrom  for  improving  and 
planting  drift  lands.  He  prepared  the  land  for  this  purpose  by 
sowing  the  land  first  with  EpUobium  angmtifolium  (Rose-bay 
willow-herb),  which  throve  well  and  helped  to  fasten  the  land* 
It  is  added,  from  experiments  made  at  the  Technological  Institute, 
that  this  plant  may  be  advantageously  employed  for  tanning 
leather,  so  that,  besides  sowing  to  fix  drift  lands,  it  may  be  used 
economically  in  the  arts. 

In  Holland,  at  the  expense  of  the  provincial  society,  Mr. 
Stephens  had  visited  the  province  for  the  purpose  of  giving  advice 
as  to  the  improvement  of  the  local  agriculture,  and  especially  as 
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to  the  means  of  draining  certain  extensive  marshy  tracts.  Among 
other  results,  it  is  stated  that  hy  lowering  the  lake  Ramejou,  at  a 
cost  of  14,000  dollars  (800Z.),  4000  tonner  of  land  would  be  con- 
verted into  good  arable  fields.  Durham  short-horns  had  also 
been  introduced  into  this  province,  and  prizes  had  been  given  to 
the  best  ploughmen. 

In  Calmar  the  alternate  husbandry  and  improved  rotations  had 
been  introduced  with  such  benefit  as  to  increase  the  produce  on 
the  home-farms  of  some  of  the  proprietors  to  two  or  three  times 
the  amount  of  what  could  previously  be  depended  upon.  The 

plough  was  beginning  gradually  to  supersede  the  Ard,*  even 
among  the  peasantry.  The  cultivation  of  the  white  beet,  for 
9ug^r,  was  extending ;  and  an  extensive  manufactory  of  syrup  from 
potatoes  has  been  established.  At  the  request  of  the  Provincial 
Society,  Mr.  Stephens  had  also  visited  the  district,  and  given  much 
useful  advice  and  agricultural  instruction  to  the  farmers. 

In  the  island  of  Gothland  improvement  is  extending  by  the 
gradual  reclaiming  of  the  wide  tracts  of  moor  and  marsh  which 
there  exist,  and  by  the  partial  introduction  of  a  rotation  of  crops. 
Rape,  clover,  and  root-crops  have  been  cultivated  with  advantage. 
Pupils  who  have  returned  from  Degeberg,  after  completing  their 
education,  have  brought  with  them  the  knowledge  of  improved 
methods  of  culture,  have  shown  that  they  are  locally  applicable, 
and  are  gradually  producing  the  conviction  of  their  superiority  over 
the  modes  usually  followed.  Experiments  have  been  made  in  the 
cultivation  of  the  beet  and  in  the  manufacture  of  sugar,  and  a 
bone-mill  has  been  established.!  Sixteen  hundred  young  mul- 
berry-trees, sent  from  Stockholm,  have  been  planted  near  Wisby 
(the  c^tal  of  the  island),  and  are  thriving  well. 

In  Kronoberg  the  surface  of  the  land  is  covered  with  boulders 
and  other  stones  to  a  vast  extent — the  cost  of  removal  amounting 
commonly  to  100  dollars  a  tunne  land  (about  \^  English  acres). 
This  difficulty  in  the  way  of  arable  culture,  the  industry  of  the 
inhabitants  is  gradually  overcoming,;];  and  the  use  of  the  plough  is 

•  Ard,  or  Ardret,  is  the  clumsy  and  inefficient  native  plough, 
t  In  a  paper  upon  the  use  of  bone-dust  as  a  manure,  contained  in  the 
*  Transactions  of  the  Swedish  Academy  of  Agriculture,'  complaint  is  made 
that  bones  could  not  be  procured  for  crushing,  in  consequence  of  the  high 
price  given  for  them  for  e^pportulion  to  England,  **  And,^  he  adds,  **  since 
we  cannot  give  the  price  for  manures  which  can  be  well  afforded  in  a 
country  where  wheat  brings  three  times  the  price  it  does  with  us,  the  sale 
of  bones  must  decrease  unless  the  Government  lay  a  duty  upon  the  export 
of  the  article." 

X  In  ploughing  up  some  of  the  old  grass*fields  in  Northumberland, 
between  North  and  South  Tyne,  I  am  informed  that  it  has  sometimes  been 
necessary  to  remove  as  much  as  100  tons  of  stones  from  a  single  field,  at  a 
cost  of  6/.  to  SI.  per  acre.  These  stones  are  chiefly  boulders  of  trap  or 
whinstone,  sometimes  of  large  size. 
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becoming  more  general.  In  1835  the  local  society  engaged  Mr« 
Johnson,  I  believe  a  Scottish  agriculturist,  to  remain  in  the 
province  for  five  years,  for  the  purpose  of  giving  advice  chiefly  as 
to  the  draining  and  after-culture  of  marshy  lands.  By  his  assist* 
ance  it  has  been  ascertained  that  large  tracts  may  be  brought  into 
a  productive  state;  and  already,  by  the  draining  of  lakes  chiefly, 
about  2000  tonners  of  fertile  land  have  been  gained  in  this  pro- 
vince. 

In  Imkdping,  public  trials  of  different  ploughs  and  other  agri- 
cultural  implements  had  been  made  and  their  merits  explain^. 
Arrangements  also  had  been  made  by  the  society  for  supplying 
them  to  the  local  farmers,  of  the  best  construction  and  at  the 
cheapest  rate. 

In  East  Gothlandy  the  alternate  husbandry  was  becoming  more 
common,  and  especially  the  cultivation  of  potatoes  was  ex- 
tending, as  a  winter  food  for  stock,  and  for  the  manufacture  of 
brandy. 

In  Elfsburg,  the  society  had  endeavoured,  by  the  distribution  of 
well-known  books,  to  diffuse  information  on  those  subjects  to 
which  it  is  of  importance  that  the  attention  of  the  farmer  who  is 
striving  to  improve  his  condition  should  be  first  directed :  the 
raising  of  green  crops  was  also  extending.  The  society  continued 
to  maintain  a  pupil  at  Degeberg. 

In  Orebro,  attention  has  been  chiefly  directed  to  the  introduc- 
tion of  a  better  management  of  cattle  within  the  farm-buildings, 
as  one  of  the  methods  by  which  the  local  agriculture  can  be  most 
certainly  promoted.  For  this  purpose  prizes  have  been  offered 
to  the  persons  who,  under  certain  circumstances,  can  show  the  best 
reared  and  fed  cattle  of  their  own  breeding.  By  these  premiums 
not  only  is  a  better  farm-management  encouraged,  but  also  a  larger 
growth  of  green  food  for  the  cattle. 

In  Wermland,  the  agriculturist,  Mr.  Johnson,  had  for  several 
years  been  engaged  to  spend  two  months  yearly  in  the  province, 
to  give  advice  and  instruction  as  to  the  draining  of  maizes  and 
lowering  of  lakes — and  the  applications  from  different  proprietors 
had  been  so  pumerous,  that  they  could  scarcely  all  be  complied 
with  within  the  time.  Prizes  had  also  been  given  for  the  best 
ploughing.  As  a  proof  of  the  extension  of  the  cultivation  of  arti- 
ficial fodder,  it  is  stated  that  though  the  society  had  in  one  year 
supplied  the  farmers  of  the  district  with  7600  lbs.  of  clover  and 
Timothy  grass  seed,  it  was  far  from  being  sufficient  to  meet  the 
demand. 

It  is  added  that  this  society  had  also  brought  from  the  province 
of  Kronoberg  a  skilful  wooden-shoe  maker ;  being  anxious  to  supply 
the  demand  for  such  shoes^  both  on  account  of  their  economy  and 
of  their  preserving  the  feet  of  the  peasantry  from  wet,  to  which  in 
that  province  they  are  much  exposed. 
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In  Westmanland,  it  is  said  that  the  natural  meadows^  in  former 
times  fertile^  having  become  less  productive,  the  method  had  been 
adopted  of  ploughing  them  oxxi,  and  after  a  few  crops  laying  them 
again  down  to  grass.  The  gradual  wearing  out  of  old  pasture 
lands  is  here  also  observed,  as  it  is  so  extensively  in  Cheshire. 
In  this  province  the  growth  of  flax,  of  whitebeet,  and  of  clover 
was  also  extending ;  marl  had  been  discovered^  which  was  already 
employed  in  the  preparation  of  composts ;  and  a  considerable 
extent  of  meadow  land  had  been  laid  under  irrigation,  for  which 
the  Hjelmar  canal  afforded  great  facilities.  Here  also  attempts 
were  making  to  introduce  the  wooden  shoe. 

In  Oifleborg,  the  agriculturist,  Mr.  Stephens,  had  been  called 
ia,  and  had  advised  the  inhabitants  of  the  province  in  regard  to 
arailable  methods  by  which  the  local  agriculture  might  be  pro- 
moted. The  manufacture  of  potash  introduced  by  the  society  a 
few  years  ago  continued  to  extend. 

In  Nykopinff,  the  desire  of  improvement  was  restrained  among 
the  body  of  the  people  by  the  want  of  capital.  Among  the  large 
proprietors  the  alternate  husbandry  was  extending.  Some  new 
land  had  been  brought  into  cultivation,  some  of  the  old  worn-out 
pastures  had  been  ploughed  up,  to  be  afterwards  laid  down  again 
with  seeds,  and  some  extent  of  oak  plantation  had  been  formed  in 
the  province. 

In  Upsala,  the  cultivation  of  clover  and  the  artificial  grasses 
was  extending,  prizes  had  been  given  to  the  smaller  farmers  for 
sheep  and  cattle  reared  from  native  stock,  and  forty-five  head  of 
hulls  and  cows  had  been  imported  from  foreign  countries  by  the 
larger  landowners.  Operations  were  also  in  progress,  after  a  plan 
of  Mr.  Stephens^  for  bringing  into  an  arable  state  2000  tons  of 
naturally  fertile  land.  Many  English  drill  and  turn-wrest  ploughs 
had  lately  been  introduced,  a  bone-mill  had  been  erected,  and  the 
society  had  caused  that  part  of  *  Professor  Lowe's  Practical  Agri- 
culture' which  relates  to  turnips,  potatoes,  and  other  roots,  to  be 
trmslated  for  distribution  in  the  province.  The  use  of  wooden 
shoes  had  also  been  encouraged.* 

In  Fahlun,  the  alternate  husbandry,  the  use  of  bone-dust,  the 
preparation  of  composts,  and  the  sowing  of  winter  corn,  are  be- 
coming more  prevalent. 

In  the  more  northern  provinces,  where  corn  ripens  badly,  the 
chief  encouragement  has  been  given  to  the  draining  of  wet  carrs 
and  marshy  lands,  of  which  there  are  a  great  extent  in  this  part 

•  I  have  quoted  these  exertions  for  the  introduction  of  wooden  shoes  to 
be  worn  over  the  leather  boot,  not  only  in  evidence  of  the  kind  of  interest 
taken  by  the  societies  in  the  welfare  of  the  peasantry,  but  also  of  the  extent 
to  which  surface  water  still  rests  upon  Uie  land  in  many  of  the  Swedish 
provinces. 
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of  Sweden.  By  the  multiplication  of  a  hardy  race  of  stocky  and 
by  the  introduction  of  subsidiary  occupations^  the  value  of  these 
provinces  to  the  state  and  the  comfort  of  its  inhabitants  will,  it  is 
conceived,  be  most  essentially  promoted.  Prizes,  therefore,  have 
been  given  for  surface-draining  and  improving  such  waste  lands ; 
the  society  at  Umea  had  maintained  a  pupil  at  the  Herd-school  in 
Smaland ;  and  the  manufacture  of  potash  and  saltpetre*  had  been 
greatly  extended. 

In  Jemtland,  one  of  the  western  districts  of  this  northern  region, 
a  parish  committee  had  been  formed  in  every  parish,  from  which 
the  most  beneficial  results  had  followed.  The  central  society,  by 
these  means,  had  been  able  to  collect  information  in  regard  to  the 
most  remote  parts  of  their  wide  province,  while  the  members  of 
each  parish  committee  obtained  in  return  advice,  instruction,  and 
assistance  in  reference  to  their  own  most  pressing  wants. 

It  is  in  these  remote  provinces,  where  long  winters  reign,  and 
where  even  the  summer  season  does  not  bring  with  it  the  same 
full  and  constant  employment  which  in  arable  districts  the  prac- 
tical farmer  meets  with,  that  subsidiary  employments,  independent 
of  the  seasons,  become  of  most  importance :  hence  the  anxiety  to 
promote  the  manufacture  of  potash  and  of  saltpetre,  articles  of  ex- 
port for  which  a  ready  sale  can  be  found,  and  in  exchange  for 
which  other  useful  commodities  may  be  readily  obtained.  From 
the  northern  provinces  of  Sweden  the  finest  and  most  highly 
prized  linen  of  home  manufacture  is  brought.  This  manufacture 
aifords  a  certain  amount  of  occupation  for  the  long  winters.  The 
mission  of  Assessor  Plageman,  for  which,  as  I  have  already  men- 
tioned, an  annual  grant  has  been  given  by  government,  has  been/ 
chiefly  for  the  purpose  of  instructing  the  inhabitants  of  East  and 
West  Bothnia  in  the  extraction  of  turpentine,  and  in  the  prepara- 
tion of  tar,  pitch,  and  other  products  which  their  native  forests  are 
capable  of  yielding.  This,  it  will  be  seen,  is  another  important 
method  of  increasing  the  comfort  and  wealth  of  a  growing  popu- 
lation, f 

*  The  manufacture  of  saltpetre  is  an  old  occupation  in  Sweden.  In 
cei*tain  provinces  the  occupier  of  each  farm  (hemman)  was  bound  to  de- 
liver so  much  saltpetre  annually  to  the  Grovernment.  In  some  districts 
this  is  now  commuted  into  a  money-payment,  but  it  is  still  called  the 
saltpetre-skail — ^the  saltpetre-tax. 

t  The  natives  of  the  northern  provinces,  both  men  and  women,  frequent 
the  more  southern  districts  in  quest  of  employment.  Every  one  who  has 
been  in  Stockholm  has  observed  the  numerous  Dalecarlians  who,  in  their 
native  costume,  labour  in  the  streets  of  that  city.  They  are  generally  pre- 
ferred, where  assiduous  labour  is  wanted,  to  the  natives  of  the  district.  In 
the  neighbourhood  of  Upsala,  I  was  informed,  that  of  the  females  employed 
in  agricultural  labour,  tne  native  received  20,  and  the  Dalecarlian  woman 
27  skillings  a-day  (6e/.  to  Sd,  sterling).  The  Dalecarlians  live  upon  10,  and 
send  the  rest  home. 
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It  is  far  more  usual  in  continental  countries  than  among  us  for 
the  larger  farmers  to  follow  some  branch  of  agricultural  manufac- 
ture, if  I  maj  so  call  it,  by  which  part  of  the  raw  produce  of  the  land 
is  converted  into  an  article  of  more  ready  sale,  and  perhaps  of  larger 
profit  A  distillery  is  the  most  common  appendage  to  the  farm. 
By  the  manufacture  of  brandy  large  quantities  of  potatoes  are 
worked  up  into  an  easily  transported  article,  while  the  refuse 
helps  to  feed  the  stock.  More  rarely  a  brewery  is  attached ;  but 
they  require  more  skill,  the  produce  is  more  bulky,  and  the  raw 
material  itself,  from  which  the  liquor  is  prepared,  is  of  as  easy 
transport,  and  generally  meets  as  ready  a  sale.  The  manufacture 
of  sugar  from  beet  is  pronounced  in  France  to  be  the  most  advan- 
tageous and  one  of  the  most  natural  adjuncts  to  the  ordinary 
routine  of  the  farmer ;  and  in  every  part  of  Sweden  where  the 
beet  flourishes  efforts  are  now  making  to  introduce  it  as  a  sub- 
sidiary occupation  on  the  larger  properties.  A  method  has  been 
discovered  of  preserving  the  beet  during  the  long  winter  without 
alteration  of  the  sugar  in  its  sap,  and  thus  a  sufficient  stock  being 
laid  in,  a  new  means  of  employment  for  the  people  during  the 
snowy  months  is  likely  to  be  in  certain  districts  obtained. 

The  above  sketch  of  the  march  of  improvement  in  Sweden,  and 
of  the  line  it  is  taking  in  the  several  provinces,  will  not,  I  trust, 
have  proved  fatiguing  to  my  reader.  To  myself  the  more  detailed 
account  contained  in  the  President's  report  has  proved  very  inte- 
resting. Each  statement  of  what  has  been  done  tells  also  of  much 
that  yet  remains  to  be  done.  The  different  steps  adopted  in 
each  province  show  how  much  circumstances  must  modify  the 
course  of  the  most  zealous  and  enlightened  improvers,  and  how 
impossible  it  is  to  lay  down  any  general  plan  by  which  the 
greatest  amount  of  good  can  in  every  locality  be  effected  at  the 
least  cost  of  money  and  of  time.  Here  better  instruments  should 
be  first  introduced — there  a  better  rotation ;  here  agricultural 
tracts  ought  to  be  first  disseminated — there  a  skilful  agricul- 
turist, by  personal  counsel  and  persuasion,  will  effect  the  most ; 
here  exhausted  pasture  should  be  ploughed  up — there  old  tillage 
land  laid  down  to  grass ;  here  one  piece  of  land  is  robbed  to  en- 
rich another — there  manures  are  altogether  wasted ;  here  better 
breeds  of  cattle  are  the  first  thing  required— there  an  efficient 
system  of  drainage  would  most  largely  increase  the  produce. 

It  cannot  be  doubted,  however,  that  the  mode  adopted  in 
Sweden  of  publishing  officially  and  diffusing  through  all  the 
provinces  a  knowledge  of  what  is  doing  in  each,  must  be  pro- 
ductive of  much  good.  The  improver  in  each  district  will  benefit 
by  the  exertions  made  in  other  parts  of  the  country.  He  will  say, 
can  this  not  be  done  here — will  beet,  or  clover,  or  turnips,  not 
grow  upon  some  of  our  land — would  not  a  visit  from  the  agricul- 
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turist  be  of  great  use  here  also — would  our  small  farmers  not  be 
benefited  by  some  little  tracts  upon  improved  modes  of  husbandry^ 
of  rearing  cattle^  or  of  domestic  economy  ? 

I  may  be  permitted  perhaps  to  ask^  if  some  of  our  large  county 
societies  might  not  imitate  with  advantage  some  of  the  proceed- 
ings of  those  in  Sweden.  It  is  the  nature  of  all  human  institutions 
to  react  upon  one  another.  Sweden  looks  up  to  British  agricul- 
ture as  the  model  for  imitation.  Her  agricultural  societies  look 
with  admiration  to  the  proceedings  of  ours.  They  have  selected 
what  is  good  in  our  procedure^  so  far  as  it  was  adapted  to  their 
different  circumstances;  and^  by  the  suggestions  of  their  own 
judgment,  they  have  added  some  things  which  nearly  all  our 
societies  may  find  it  beneficial  to  imitate. 

I  have  no  doubt  that,  had  we  any  general  statement  of  all  that 
is  now  doing  by  all  the  agricultural  societies  in  our  own  islands,  we 
should  find  that  there  was  not  only  no  practical  idea  which,  as  a 
nation,  we  have  to  borrow  from  other  countries,  none  that  in  one 
comer  of  the  empire  or  another  is  not  known,  and  more  or  less 
extensively  acted  upon — but  we  have  no  such  record.  The 
leaders  of  most  societies  are  only  partially  aware  of  what  is  else- 
where going  on,  and  thus  the  idea  not  occurring  to  them,  the 
opportunity  for  promoting  this  or  that  good  purpose  is  permitted 
to  pass  away.  It  might  be  a  laborious  task  for  the  presidents  of 
our  national  societies  to  give  an  annual  report  of  what  has  been 
recently  effected  in  our  several  counties ;  but  it  would  be  highly 
useful,  not  only  as  a  record  of  past  exertions,  but  as  an  index  at 
once  and  a  stimulus  to  new  improvements. 

I  shall  make  only  one  or  two  further  observations  in  regard  to 
Swedish  agriculture.  Five-sixths  of  the  surface  are  said  to  consist 
of  clay.  This  clay  is  often  of  a  pale  colour,  runs  tf^ether,  and  in 
dry  weather  becomes  very  hard.  It  is  at  all  times  difficult  and 
expensive  to  work,  but  it  is  pronounced  by  good  English  judges 
to  be  well  adapted  to  the  growth  of  wheat.  At  present  the  only 
drainage  practised  is  by  open  surface  drains ;  even  with  this  good 
crops  are  frequently  obtained.  The  idea  prevails  among  the 
leading  improvers  that  covered  drains  (our  furrow-drain  system) 
are  not  adapted  to  their  climate — that  they  would  be  destroyed,  or 
rendered  more  or  less  inefficient,  by  the  severe  frosts.  Expe- 
rience, I  think,  will  show  that  this  apprehension  is  unfounded — 
and  that  the  construction  of  the  drains  may  be  so  modified  as  to 
secure  their  permanence.  When,  therefore,  Swedish  agriculture 
has  gone  through  the  first  stage,  along  which  it  is  now  travelling — 
when  the  sarface  water  is  carried  off  from  the  low  lands  and 
marshes^  there  will  remain  for  it  still  a  greater  and  more  expensive 
imdertaking — the  furrow-draining  of  the  stiff  clay  lands.    This  is 
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the  task  which  English  agriculture  has  now  undertaken,  by  the 
accomplishment  of  which  she  has  almost  certain  hope  of  doubling 
the  produce  of  her  yet  undrained  clay  soils,  but  in  which,  with  all 
her  great  resources  of  capital  and  labour,  she  can  make  only  a 
slow  advance. 

But  another  important  step  must  in  Sweden  precede  the  outlay 
of  such  sums  as  a  general  drainage  of  this  kind  would  require. 
Notwithstanding  the  exertions  now  making,  and  the  improvements 
actually  in  progress^  it  is  said  that  nearly  one-half  of  the  arable 
land  of  the  kingdom  is  still  year  by  year  in  naked  fallow.  A  crop 
of  com,  and  a  naked  fallow  alternately,  is  the  old  system  of 
Swedish  cultivation.  Improved  rotations  have  assumed  first  the 
form  of  naked  fallow,  rye,  barley,  or  wheat;  and  after  this,  in 
some  cases,  three  years  of  grass.  The  extension  of  green  crop- 
ping, by  rescuing  a  large  portion  of  this  naked  fallow  from  unne- 
cessary idleness,  will  alone  add  largely  to  the  national  produce.  A 
better  drainaget  will  more  naturally  follow  or  flow  from  the  accu- 
mulated capital  to  which  this  more  productive  rotation  may  be  ex- 
pected to  give  rise. 

Durham,  1st  Feb.,  1843.  .  • 


XVIII. — Account  of  some  Experiments  with  Guano,  and  other 
Manures,  on  Turnips.    By  John  Grey. 

By  Mr.  Jobling,  of  Newton  Hall,  Northumberland. 

Tom.  Cwts. 

1.  An  acre  of  globe  turnips,  with  100  lbs.  of  guano  up(m 

10  8ingle-lu)r8e  cart-loads  of  farm-yard  manure,  pro- 
duced, when  weighed  in  December      .    '   .       .22  1 

2.  An  acre  of  the  same  turnips,  and  on  the  same  land,  with 

20  single-horse  cart -loads  of  the  same  manure,  pro- 
duced  14  2 

3.  Au  acre  of  Swedish  turnips,  with  200  lbs.  of  guano 

mixed  with  4  bushels  of  sifted  house-ashes,  produced  14 

4.  Au  acre,  adjoining  the  above,  of  the  same  turnips,  mth 

25  single-horse  cart-loads  of  farm-yard  manure,  pro- 
duced   .       •       •  10  16 

By  the  Rev.  Archdeacon  Scott,  at  Whitfield,  Northumberland. 

Tom.  Cwt0. 

5.  Four  rows  of  Swedish  turnips,  with  guano  abne,  at  the 

rate  of  2  cwt.  per  acre,  produced  17  cwt,  or  at  the 

rate  per  acre  of  rather  more  than  •       «       •       .11  0 

6.  Four  adjoining  rows,  in  every  respect  equal  to  the 

above,  manured  with  the  ordinary  quantity  of  farm- 
yard dung,  produced  29  cwt  84  stone,  or  at  the  rate 
per  acre  of      .       •       »       •       •       •       .19  0 
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N.B. — A  bushel  of  the  swedes  grown  on  guano  weighed,  wheo 
cleaned  of  top  and  root,  41  lbs.;  and  a  bushel  of  those  grown  on  dung 
43  lbs.* 

The  archdeacon  remarks  very  justly,  I  am  strongly  of  opinion 
that  the  guano  ought  to  be  mized  with  a  large  quantity  of  ashes, 
and  spread  upon  the  land  before  raising  the  rows  upon  which  the 
seed  is  to  be  sown."  The  correctness  of  this  opinion  is  proved  by 
a  circumstance  communicated  to  me  by  Mr.  Ridley^  of  Park-End, 
in  this  county,  last  year.  He  deposited  guano  in  the  hollow  of  the 
rows,  covered  it  up  by  the  plough,  and  sowed  the  seed  in  the 
usual  way  with  a  drill,  but  none  of  it  vegetated ;  but  after  plough- 
ing the  land  across  the  rows,  so  as  to  mix  the  guano  with  the  soil, 
ri^ng  it,  and  sowing  again,  he  had  a  very  good  crop. 

By  Mr,  Grey^  of  DilsUm,  Northumberland. 

Manure,  per  Acre.  Cost.  Crop.  Prodaee. 

£.  «.    d.  Tods.  Stones. 

7.  2cwt.gaano,34«.;  4bushel8  wood-)  2   q   q    (Border  imperial) 

ashes,  6«  j      v        j    turnips  .  ./ 

8,  20  single-horse  loads  of  fold-yard)  2  10   0  Ditto         19  39 

manure,  Bi2s,6d.    .    •    .    • ) 

^'^  Mh€rS.'':^^'''f^?*'*!'T^.1^   ^   ^     Swedish  turnips   17  109 
By  Mr,  Darling^  of  Hetlon  House^  Northumberland. 

Manure,  per  Acre.  Cost  Crop.  Produce. 

£.    f.  d.  Tons.  Stones. 

10.  2  quarters  hones   2   2   0  White  globe  23  58 

11.  Horn  and  cattle  dropping^  coUect^^^        8   0       Ditto       19  0 

the  fields  at  1«.  per  cart-load,  8  loads  j 

12.  Ashes  of  couch  grass,  5  cart-loads  •    •       • .               •  •         17  0 

13.  2  cwt.  guano,  at  17«.   1  14  0        Ditto       19  0 

14.  Artificial  guano  from  GUsgow,  with  ashesf  1  10  0        Ditto         9  10 

15.  The  same,  on  land  which  had  a  dressing)  1  m  n                      lo  9t 

offreAsoU  in  the  previous  winter        *  ^itto       19  23 

16.  18  single-horse  carta  of  farm-yard  ma-)  oka        Tk*»«^       oa  n 

nure,at2t.6d  }  2   5   0        Ditto       26  0 

17.  20  ditto  ditto  2  10   0      Swedes       22  0 

*  This  difference  in  weight  probably  arose  from  the  di£forence  in  size  of 
the  turnips,  as  small  turnips  pack  closer  and  weigh  heavier  than  large  ones, 
by  measure,  though  less  by  the  acre.  It  may  m  observed,  too,  that  in  all 
these  experiments  with  farm  manure,  there  is  the  absence  of  any  test  of  its 
quality,  and  the  precise  state  as  to  the  fermentation  it  had  undergone  when 
applied  to  the  land,  which  is  sufficient  to  account  for  the  varying  results. 
1  proved  by  experiment,  many  years  ago,  that  1  ton  of  manure  taken  from 
a  yard  in  which  cattle  were  fed  on  full  turnips,  with  a  portion  of  oil-cake 
and  bean-meal,  was  worth  3  tons  of  that  (though  apparently  in  equally  good 
state)  which  was  made  in  a  yard  where  young  cattle  were  kept  on  straw 
during  the  night,  with  a  run  out  in  the  fields,  getting  a  few  turnip-tops  in 
the  day.  It  is  therefore  deserving  of  the  farmer*s  attention,  when  carting 
his  manure,  to  form  heaps  in  the  field  for  his  turnip  land,  to  be  careful  to 
mix  the  different  kinds  intimately  together ;  or  if  that  should  not  be  con- 
venient, to  give  to  that  of  poor  quality  an  additional  dressing  of  guano  or 
bone-dust. — ^J.  Grey. 

t  But  for  the  quantity  of  ashes  with  No.  14, 1  am  persuaded  there  would 
have  been  no  crop  at  all.^G.  Darling* 
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On  Corn, — By  Mr.  Joblingy  of  Nexvion  Hall. 

18.  An  acre  of  land,  cropped  with  oats,  -was  top-dressed 

-with  200  lbs.  of  guano,  and  2  bushels  of  house-ashes,  • 

sifted,  after  the  oats  were  in  braird,  at  a  cost  of  30^. 

per  acre.    The  produce  in  oats  was    •       .       .63  bushels. 

Weight  of  straw  66  stones. 

The  produce  of  2  half-acres,  on  each  side,  which  had 

no  manure,  was,  in  oats  55  J  bushels. 

Weight  of  straw  57  stones. 

Leaving  a  difference  of  7^  bushels  of  oats,  and  9 
stones  of  straw,  in  favour  of  the  guano  and  ashes, 
which  will  not  repay  the  cost. 
An  acre  of  land,  inferior  to  the  former  in  quality,  was 

treated  in  the  same  way,  and  produced        .       .  30  bushels. 

While  an  adjoining  acre,  without  manure,  produced  24  „ 

19.  An  acre  of  land,  growing  wheat,  was  top-dressed  in  the  same  way, 

without  producing  any  sensible  superiority  over  the  adjoining 
crop. 

20.  An  acre  of  land  had  the  same  mixture  applied  to  it  before  sowing 

the  wheat  in  autumn,  the  crop  upon  which  was  considerably 
lighter  than  that  on  each  side,  which  had  received  15  single- 
horse  cart-loads  of  common  manure  per  acre. 

From  results  so  varying  and  contradictory,  although  no  correct 
judgment  can  be  formed  as  to  the  general  applicability  of  guano 
to  different  kinds  of  soils  and  crops,  some  practical  use  may  never- 
theless be  derived.  One  thing  I  think  may  be  taken  as  proved-— 
that  it  is  not  advisable  to  use  guano  alone,  or  even  with  a  very  small 
mixture  of  ashes^  or  other  such  like  substances.  I  was  much  dis- 
appointed in  the  result  of  experiments  7  and  8 ;  for  during  all 
the  early  part  of  the  season,  the  turnips  grown  on  guano  took  the 
lead  of  the  others,  having  a  much  larger  and  darker-coloured  leaf, 
and  covering  the  ground  much  better ;  and  I  am  persuaded  that 
if  both  plots  had  been  weighed  in  the  end  of  September,  instead 
of  December,  the  balance  would  have  been  in  their  favour ;  but 
early  in  October  they  ceased  to  improve,  the  leaf  fell,  and  they 
looked  faded  and  unhealthy;  whereas  those  on  the  fold-yard 
manure  began  at  that  time  to  recover,  in  some  measure,  from  the 
effects  of  the  extreme  heat  and  drought  of  the  summer.  The 
showers  which  fell  in  October,  that  produced  no  effect  on  those 
sown  upon  guano,  greatly  recruited  those  sown  on  fold-yard 
manure.  They  assumed  a  fresh  appearance ;  the  yellow  and  mil- 
dewed leaves  gave  place  to  others  of  new  growth,  and  the  roots 
swelled  out  to  a  size  which  had  previously  seemed  hopeless.  The 
crop  became  rather  good  than  otherwise,  for  so  unfavourable  a 
season  as  it  was  here ;  and  the  comparative  weights  show  the  final 
superiority  of  farm-yard  manure  over  guano,  upon  a  turnip  loam 
with  a  sandstone  basis.    In  watching  the  progress  of  the«e  two 
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plots — ^the  rapid  growth  and  early  vigour  of  the  one,  with  its  com- 
plete cessation  at  a  certain  period,  and  the  continued  increase  and 
actual  revival  of  the  other  at  a  late  stage — ^it  seems  reasonable  to 
conjecture  that  guano  gives  off  its  ammonia  too  rapidly  to  supply 
and  stimulate  the  plant. for  a  sufficient  length  of  time  to  bring  it 
to  maturity,  and  -that  the  reverse  is  the  case  with  farm -yard 
manure ;  and,  therefore,  that  guano  is  best  applied  as  a  stimulant 
in  the  first  stages  of  growth,  but  that  it  ought  to  be  accompanied 
with  some  other  manure  whose  effects  are  more  lasting.  This 
conclusion  is  borne  out  by  the  result  of  Mr.  Jobling's  judicious 
experiments  (Nos.  1  and  2),  where  it  is  seen  that  the  turnips  from 
an  acre  which  had  10  loads  of  dung,  and  100  lbs.  of  guano, 
weighed  one-third  more  than  those  from  an  adjoining  acre  with 
20  loads  of  dung.  The  land  on  which  this  experiment  was  tried^ 
although  by  draining  and  subsoil-ploughing  it  has  been  made  to 
grow  good  turnips,  is  rather  of  a  stronger  quality  than  what  is 
commonly  designated  as  turnip  land,  and  on  which  the  growth  of 
the  turnip  plant  is  generally  slow  until  it  gets  hold  of  the  manure; 
but  in  this  case  I  doubt  not  that  it  was  rapid  from  the  first — the 
guano  supplying  its  early  nourishment,  and  being  succeeded  by 
the  more  lasting  effects  of  the  farm-yard  manure,  it  was  carried 
forward  without  a  check  throughout^  and  maintained  a  decided 
superiority  to  the  end.  Its  failure^  too,  when  applied  to  wheat 
(Nos.  19  and  20),  a  crop  which  requires  support  for  so  many 
months,  is  another  proof  of  its  want  of  durability.  We  may  learn, 
too,  from  these  experiments,  inconclusive  and  unsatisfactory  as 
they  undoubtedly  are,  that  anything  compounded  and  sold  under 
the  name  of  "artificial  guano*'  should  be  adopted  with  great 
caution  (see  No.  14) ;  and  that  none  of  the  newly-introduced 
manures,  however  beneficial  they  may  prove  in  peculiar  soils  and 
situations,  are  so  generally  certain  and  lasting  in  their  effects  as 
the  common  manure  of  the  fieirm ;  and  that  the  farmer,  therefore, 
can  i^eyer  bestow  too  much  pains  on  making  and  preserving  all 
the  manure  which  it  is  possible  to  produce  on  his  own  premises. 

It  may  well  excite  surprise  to  see,  in  some  districts  of  this 
country,  a  great  quantity  of  straw  left  upon  the  land  by  a  slovenly 
mode  of  harvesting,  where  it  is  of  no  use,  which,  if  carried  home, 
would  greatly  increase  the  quantity  of  dung  in  the  fold-yards^ 
while  at  the  same  time  the  farmers  are  buying  bones  or  other 
manures  to  supply  their  deficiency. 

.  Dilston,  February  13, 1843. 
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XIX. — Lectureon  the  Apjdications  of  Physiology  to  the  Rearing 
and  Feeding  of  Cattle.  No.  I.  By  Lyon  Playpaib,  Ph.  D., 
F.G.S.,  Honorary  Member  of  the  Royal  Agricultural  Society, 
&c.  Delivered  to  the  Society,  December,  1842. 

I.  On  the  General  Principles  of  Nutrition  and  on  the  Food  of 

Cattle. 

In  compliance  with  the  request  of  the  Council  of  our  Society,  I 
have  ventured  to  appear  before  you  for  the  purpose  of  examining, 
in  its  scientific  relations,  one  of  the  most  important  branches  of 
Agricultural  science.  Recent  discoveries  have  thrown  much  light 
upon  the  vital  and  chemical  processes  engaged  in  the  nutrition  of 
animals:  it  therefore  became  an  important  question,  whether 
these  discoveries  tended  to  elucidate  the  practice  of  feeding 
cattle  ?  It  would  be  presumptuous  in  any  scientific  man,  how- 
ever exalted  his  rank  in  science,  to  endeavour  to  instruct  an  as- 
semblage such  as  this,  or  to  recommend  alterations  in  the  practice 
of  an  art  which  he  has  learned  in  the  closet  and  not  in  the  field. 
But  it  may  be  permitted,  even  to  the  most  humble  cultivator  of 
science,  to  examine  the  practice  which  you  yourselves  have  per- 
fected, and  to  point  out  the  laws  of  nature  upon  which  that  prac- 
tice depends.  This  is  in  accordance  with  the  principles  whidi 
your  Society  has  adopted,  and  by  which  it  has  been  induced  to 
enrol  amongst  its  memb^s  men  professing  the  cultivation  of 
various  branches  of  philosophy. 

I  therefore  thought  it  my  duty,  as  a  willing  soldier  of  the  So* 
ciety,  to  appear  before  you  in  obedience  to  the  commands  of  our 
Council,  and  to  endeavour,  however  humbly,  to  examine  the  sub- 
ject which  it  assigned. 

But  before  we  can  examine  the  applications  of  physiological 
science  to  the  feeding  of  cattle,  we  must  in  the  first  ]pl&ce  be  pos- 
sessed of  a  clear  conception  of  the  leading  theories  connected  with 
animal  nutrition.  The  principal  part  of  this  lecture  will  be  de- 
voted to  this  subject ;  and  in  our  next  lecture  we  shall  consider 
those  theories  in  their  more  immediate  applications  to  practice. 

Vegetables  derive  their  principal  nutriment  from  the  air.  M^ny 
mineralogists  class  air  as  a  gaseous  mineral.  Hence  the  vegetable 
kingdom  may  be  said  to  derive  its  nutriment  from  sources  en- 
tirely inorganic.  Animals,  on  the  other  hand,  subsist  only  upon 
orgame  matter,  i.  e.,  upon  substances  which  have  at  one- time 
formed  part  of  a  living  organised  being. 

The  primary  nutriment  of  all  animals  consists  of  vegetable 
matter.  The  carnivora,  indeed,  live  wholly  upon  flesh ;  but  the 
animals  which  furnished  this  flesh  derived  their  nourishment  fr^m. 
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plants.  Hence  these  must  contain  substances  adapted  for  the 
sustenance  of  the  animal  frame. 

All  vegetable  food  has  been  ibund  to  contain  a  peculiar  sub- 
stance, which,  though  it  differs  in  appearance  and  in  form,  ac- 
cording to  the  source  from  whence  it  is  obtained,  is  in  reality  the 
same  body.  It  has  received  the  name  of  gluten  or  albumen,  and 
is  precisely  identical,  in  chemical  composition,  with  the  albumen 
obtained  from  the  white  of  an  egg.  This  substance  is  invariably 
present  in  all  nutritious  food.  Chemists  were  surprised  to  discover 
that  this  body  never  varies  in  composition ;  that  it  is  exactly  the 
same  in  com,  beans,  or  from  whatever  plant  it  is  extracted.  But 
their  surprise  was  much  increased  when  they  remarked  that  it  is 
quite  identical  with  the  flesh  and  blood  of  animals.  It  consists, 
like  the  latter,  of  carbon,  hydro^^en,  nitrogen,  and  oxygen,  and  in 
the  very  same  proportion  in  100  parts.  By  identity  in  composi- 
tion is  not  meant  a  mere  similarity,  but  an  absolute  identity ;  so 
much  so,  that  if  you  were  to  place  in  a  chemist*s  hand  some 
gluten  obtained  from  wheat  flour,  some  dry  albumen  procured 
from  the  white  of  an  egg,  a  fragment  of  the  flesh  of  an  ox  or  of  a 
man,  or  some  of  their  dried  blood,  and  request  him  to  examine 
their  difference,  he  would  tell  you,  strange  as  it  may  appear,  that 
they  are  precisely  the  same,  and  that  with  all  the  refinements  of 
his  science  he  was  unable  to  detect  any  essential  difference  be- 
tween them.  There  is  much  difference,  indeed,  in  external 
appearance  and  in  structure,  but  in  their  ultimate  composition 
there  is  none.  To  render  this  more  obvious  I  subjoin  the  com- 
position of  these  various  substances,  as  obtained  by  different  che- 
mists, who  executed  their  analyses  without  any  knowledge  of  the 
results  obtained  bv  the  others  :— 


Ox  Blood.  Ox  Fleth. 

Playfair.  PUyfair. 

Carbon    .    .    54*2         6M38         65-000         54-35  64*12 

Hydrogen     .     7-5           7'156           7-073           7-50  7-89 

Nitrogen  .    .    13-9          15-672          15-920          16-76  15-67 

Oxygen  .    •    24-4         23-034         22-007         22-39  22-32 

100-00  100-00 


Gintcn 

CAseiii 

Albumen 

from  Flour. 

ttom  Pease. 

ttom  Exgs« 

Bouaringault. 

Scherer. 

Jono«. 

.  54-2 

6M38 

65-000 

.  7-5 

7*156 

7-073 

.  13-9 

15*672 

15-920 

•  24-4 

23-034 

22-007 

100*0 

100*0 

100*00 

These  analyses  do  not  differ  from  each  other  more  than  the 
analyses  of  the  same  substance  usually  do.  Thus  we  are  led  to 
the  startling  conclusion,  that  plants  contain  within  them  the  flesh 
of  animals  ready  formed,  and  that  the  only  duty  of  animals  sub- 
sisting upon  them  is  to  give  this  flesh  a  place  and  form  in 
their  organism.  When  an  animal  subsists  upon  flesh,  we  find  no 
difficulty  in  explaining  its  nutrition  ;  for  the  flesh  being  of  the 
same  composition  as  its  own  body,  the  animal,  in  a  chemical  pmnt 
of  view,  may  be  said  to  be  eating  itself ;  nor,  with  a  knowledge 
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of  this  identity  of  vegetable  albumen  with  flesh,  is  there  any  dif- 
ficulty in  comprehending  the  nutrition  of  vegetable  feeders. 

Plants,  then,  in  reality  form  the  flesh  of  animals ;  and  the  latter, 
merely  appropriate  it  a  place  in  their  organism. 

A  little  consideration  will  show  that  this  is  a  very  wise  arrange- 
ment of  nature.  The  vitality  of  plants  is  not  required  to  execute 
the  commands  of  volition,  and  therefore  its  whole  powers  are 
employed  in  creating  new  compounds ;  but  in  animals  the  vital 
principle  has  many  duties  to  perform,  assigned  to  it  by  the  will . 
Its  powers  are  therefore  husbanded  for  this  end,  and  not  expended 
in  compelling  the  chemical  forces  to  yield  their  usual  affinities, 
for  the  production  of  particular  constituents  of  the  body,  out  of 
substances  wholly  dissimilar  in  composition.  All,  then,  that  the 
vitality  in  the  animal  economy  has  to  perform  connected  with 
nutrition,  is  to  assign  a  place  and  form  to  the  food,  which  is  al- 
ready of  the  proper  composition. 

It  is  to  Liebig  that  we  owe  the  discovery  of  this  important  fact ; 
for  the  analyses  now  placed  before  you  (with  the  exception  of  that 
by  Bonssingault)  were  executed  at  his  request,  in  order  to  esta- 
blish the  truth  of  his  views. 

The  food  of  herbivorous  animals  contains  other  compounds, 
such  as  starch,  sugar,  and  gum.  From  these  the  element  nitro- 
gen is  absent,  and  hence  they  cannot  of  themselves  form  flesh. 
Indeed,  in  one  sense,  they  cannot  be  considered  as  nutritious,  for 
it  is  found  that  animals  die  when  fed  upon  such  food  alone; 
yet  constituents  of  plants  destitute  of  nitrogen  occur  in  the  food 
of  all  vegetable  feeders.  For  what  purpose,  then,  are  they  de- 
signed ? 

The  average  temperature  of  the  bodies  of  our  cattle  is  about 
100  degrees,  or  more  than  40  degrees  higher  than  the  ordinary 
temperature  of  this  climate.  Hence  there  must  be  some  provision 
in  the  animal  body  to  sustain  the  heat,  which  is  absolutely  neces- 
sary for  the  performance  of  the  organic  functions.  The  air,  being 
so  much  colder  than  the  body,  must  constantly  withdraw  from  it 
heat,  and  tend  to  lower  its  temperature.  Whence,  then,  comes  the 
fuel  for  the  production  of  the  heat  ? 

The  fuel  consists  of  those  ingredients  of  food  from  which  nitro- 
gen is  absent ;  they  all  contain  carbon  and  the  elements  of  water. 
We  know  that  oxygen  is  continually  exhaled  in  the  air  we  breathe, 
and  that  it  is  never  again  expired  as  such.  Expired  air  consists  of 
carbonic  acid,  a  gas  composed  of  carbon  and  oxygen.  In  the 
body  therefore,  the  oxygen  has  united  with  carbon ;  or  it  has  pro- 
duced the  very  gas  which  is  obtained  hy  burning  a  piece  of 
charcoal  in  the  open  air.  Now  the  heat  generated  by  the  com- 
bustion of  the  carbon  in  the  body  must  be  exactly  equivalent  to 
that  produced  by  burning  the  same  amount  in  the  atmosphere. 
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Experiments  have  taught  us  that  the  average  quantity  of  earhon 
in  the  food  of  an  adult  man  amounts  to  14  ounces  daily.  By  the 
combustion  of  this  quantity,  197,477"  of  heat  are  produced 
(Liebig)  ;  and  this  is  amply  sufficient  to  account  for  the  heat  of 
the  human  body.  The  experunents  of  Boussingault  show,  that  a 
cow  breathes  out  about  70  ounces  of  carbon  daily,  and  from  this 
we  calculate  that  987,385°  of  heat  must  be  produced  in  the  body 
of  a  cow  in  the  space  of  twenty-four  hours.'*'  These  calculatiom 
will  at  once  prove  that  there  is  •  little  difficulty  in  accounting  for 
the  heat  of  the  animal  body. 

But  as  the  heat  of  the  animal  body  is  the  same  in  all  regions,  it 
is  obvious  that  the  quantity  of  fuel  (food)  necessary  to  sustain  the 
constant  temperature  of  the  body  must  vary  according  to  the  nature 
of  the  climate.  Thus  less  food  is  required  for  this  purpose  in 
India,  where  the  temperature  of  the  external  air  equals  that  of 
the  body,  than  in  the  polar  regions,  in  which  it  is  very  many 
degrees  lower.  But  a  beneficent  Providence  has  arranged  the 
produce  of  different  countries  so  as  to  meet  the  exigencies  of  the 
climate.  The  fruits,  upon  which  the  inhabitants  of  warm  countries 
love  to  feed,  contain  only  1 2  per  cent,  of  carbon,  while  the  train* 
oil  enjoyed  by  the  inhabitants  of  arctic  regions  contains  above  70 
per  cent,  of  the  same  element. 

"Were  we,*'  says  Liebig,  *'to  go  naked  like  certain  savage 
tribes,  or  if  in  hunting  and  6shing  we  were  exposed  to  the  same 
degree  of  cold  as  the  Samoyedes,  we  should  be  able  with  ease  to 
consume  10  lbs.  of  flesh,  and  perhaps  a  dozen  of  tallow  candles 
into  the  bargain,  as  warmly  clad  travellers  have  related  with 
astonishment  of  these  people.  We  should  then  also  be  able  to 
take  the  same  quantity  of  brandy  or  train-oil  without  bad  effects, 
because  the  carbon  and  hydrogen  of  these  substances  would  only 
suffice  to  keep  up  the  equilibrium  between  the  temperature  of  the 
external  air  and  that  of  our  bodies.  **f 

We  often  wonder  how  the  Greenlander  or  Russian  can  relish 
train-oil :  we  know  perfectly  that  our  own  organs  of  digestion 
would  refuse  to  receive  it ;  but  the  cases  are  very  different.  In 
cold  countries  the  air  is  much  condensed,  for  you  are  well  aware 
that  air  expands  by  heat  and  contracts  by  cold.  Hence  the 
inhabitant  of  a  cold  region  receives  much  more  oxygen  at  each 
respiration  than  the  inhabitant  of  a  hot  country,  in  which  the  air 
is  expanded  by  heat.  In  a  cold  country,  therefore,  more  carbon 
is  necessary  to  combine  with  the  excess  of  oxygen  than  in  the  hot 
country.  As  oxygen  never  escapes  from  the  system  after  having 
entered  it,  except  in  unicm  either  with  carbon  or  with  hydrogen, 

*  This  implies  the  union  of  11  lbs.  10}  oz.  of  oxygen  with  the  carbon, 
t  Chemistry  applied  to  Physiology  and  Pathology.   Edited  by  Dr. 
Gregory. 
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anything  which  tends  to  increase  the  amount  of  oxygen  inspired 
will  o<x;asion  a  greater  consumption  of  food.  Thus  exercise  in- 
creases the  number  of  our  respirations  and  consequent  supply  of 
oxygen  to  the  system,  and  the  result  is,  that,  after  exercise,  we 
consume  more  food  than  we  should  have  done  had  we  not  re- 
ceived it. 

The  only  use  of  clothes,  in  the  abstract,  is  to  economise  food. 
They  assist  in  retaining  the  heat  of  the  body,  and  render  less  food 
or  fuel  necessary  for  this  purpose. 

In  herbivorous  animals  the  fuel  used  in  the  production  of  heat 
consists  of  sugar,  starch>  gum,  and  other  ingredients  of  food, 
which  do  not  contain  nitrogen. 

In  carnivorous  animals,  or  those  which  live  entirely  upon  flesh, 
the  heat  of  their  bodies  is  supported  by  the  combustion  of  their 
own  tissues.  Hence  it  is  that  we  see  the  hyena,  pent  up  in  the 
cage  of  a  menagerie,  move  continually  from  one  side  of  the  den  to 
the  other.  These  movements  do  not  arise  from  an  impatience  of 
confinement,  but  from  the  necessity  of  sustaining  the  temperature 
of  its  body  by  the  combustion  of  its  tissues.  Its  continued  motions 
accelerate  the  waste  of  its  body,  and  introduce  more  oxygen  into 
its  system  by  the  increased  rapidity  of  its  respirations. 

From  this  rapid  sketch  of  the  functions  performed  by  the 
various  ingredients  of  food,  you  will  be  enabled  to  understand  the 
meaning  of  the  following  table,  which  is  extracted  from  Professor 
liebig's  work  on  Animal  Chemistry : — 

Elements  of  Natrition .                             Elements  of  Respiration. 
.  K  ,  A  ,    ,  , 


Vegetable  fibrine  Fat  Pectine 

albumen  Starch  fiassorine* 

„      casein  Gum  Wine 

Animal  flesh  Cane  sugar  Beer 

„    blood  Grape  sugar  Spirits 

Sugar  of  Milk 

The  elements  of  nutrition  contain  nitrogen,  and  are  of  the  same 
composition  as  flesh,  while  the  elements  of  respiration  are  des- 
titnte  of  nitrc^en>  and  unfitted  for  the  nutrition  of  the  animal 
frame. 

II. — In  the  preceding  part  of  the  lecture  we  have  given  a  rapid 
sketch  of  some  of  Liebig's  discoveries  in  Animal  Nutrition.  We 
cannot  follow  him,  on  an  occasion  like  this,  in  his  elaborate 
reasonings,  to  prove  the  accuracy  of  his  views ;  but  at  the  same 
time  it  is  necessary  that  you  should  be  possessed  with  a  perfect 
confidence  of  their  truth,  otherwise  you  will  be  unwilling  to 
admit  the  explanations  which  they  furnish  of  your  own  practice. 

*  The  chemieal  substances  called  pectme  and  hastorine  are  the  pure 
principles  of  gam  and  mucilage. 
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I  shall^  therefore,  consider  the  subject  more  in  detail,  and  base 
my  arguments,  not  on  theoretical  deductions,  but  upon  facts  oc- 
curring in  your  every- day  experience. 

If  I  succeed  in  convincing  you  of  the  truth  of  these  theories, 
then  you  are  in  a  position  to  examine  your  own  practice.  If  they 
do  nothing  more  than  explain  the  pnndples  of  your  practice,  this 
will  still  be  of  much  benefit;  for  these  principles  being  once 
known,  you  will  be  enabled  to  regulate  it  in  a  way  best  adapted 
for  the  purposes  intended.  Blindfolded  Ignorance  gropes  with 
hesitating  steps  through  *'  pastures  new  but  Knowledge  steps 
boldly  forth,  carrying  along  with  her  the  lamp  of  Science  to  light 
her  on  her  way.  The  duty  of  scientific  men  is  only  to  show  how 
practical  applications  may  be  made ;  it  is  the  duty  of  practical 
men  to  discover  and  make  those  applications. 

We  have  already  explained  that  the  heat  of  the  animal  body  is 
supported  by  a  combustion,  or  union  with  oxygen,  of  those  con- 
stituents of  food  from  which  nitrogen  is  absent.  But  we  have  not 
yet  considered  the  nature  of  the  forces  which  exist  in  the  body 
and  produce  its  increase  of  mass,  as  well  as  occasion  that  waste 
for  the  restoration  of  which  food  is  taken.  It  cannot  be  to  sus- 
tain the  heat  of  the  body  alone  that  a  supply  of  food  is  requisite, 
for  there  exist  in  it  other  substances  unfitted  for  the  support  of 
respiration,  except  under  peculiar  circumstances.  What,  then, 
are  the  ruling  forces  in  the  body  by  which  its  substance  is  in- 
creased or  destroyed  ? 

In  every  part  of  the  animal  organism  resides  the  peculiar 
principle  named  Vitality.  It  is  the  cause  of  life,  and  is  quite  dis- 
tinct from  the  divine  essence — the  mind.  Vitality  is  a  power 
subject  to  laws  such  as  govern  other  forces  in  the  material  world. 
For  example,  we  can  act  upon  the  vitality  of  the  finger  by  a 
blister  or  a  hot  iron,  and  can  thus  increase  or  diminish  its  intensity. 

The  purpose  for  which  this  mysterious  principle  is  implanted 
in  the  organism  of  an  animal  is  to  protect  the  matter  of  which  its 
parts  are  composed  from  the  action  of  the  chemical  forces.  Matter 
is  placed  under  the  dominion  of  chemical  affinity,  whose  constant 
aim  is  to  produce  new  changes.  It  has  a  great  desire  to  effect 
the  total  destruction  of  the  Organic  kingdom  of  nature,  by  making 
it  pass  into  the  Inorganic  kingdom.  Vitality  is,  therefore,  im- 
planted in  the  animal  organism  to  stand  in  antagonism  to  this 
l)ower. 

The  object  of  vitality  is  to  sustain  and  increase  the  mass  of  the 
body  in  which  it  resides ;  the  object  of  the  chemical  forces  is  to 
destroy  and  waste  that  body.  Vitality  resides  in  every  part  of  the 
fortress  which  It  has  to  defend  :  the  chemical  forces  are  encamped 
in  the  atmosphere  which  everywhere  surrounds  it.  In  fact,  the 
chemical  power  is  the  gas  oxygen,  one  of.  the  principal  constitu- 
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ents  of  common  air ;  and  its  affinity  for  the  elements  of  organic 
matter  is  so  greats  that  it  constantly  endeavours  to  destroy  it. 

The  whole  life  of  an  animal  consists  in  a  conflict  of  these  rival 
powers — ^in  the  endeavour  of  vitality  to  sustain  and  increase — ^in 
that  of  chemical  affinity  to  waste  and  destroy.  In  healthy  vitality 
possesses  the  ascendancy,  and  modifies  the  destructive  efforts  of 
the  chemical  powers.  Disease,  on  the  other  hand,  is  a  temporary 
conquest  of  the  chemical  over  the  vital  forces ;  while  death  is  the 
victory  of  the  former,  and  annihilation  of  the  latter. 

When  the  chemical  power  oxygen  succeeds  in  effecting  a  waste 
of  the  body,  it  converts  it  into  the  elements  from  whence  it  sprung — 
into  carbonic  add,  water,  and  ammonia.  There  are  indeed  inter- 
mediate compounds  formed,  but  these  are  the  final  products  of  the 
decay  of  the  body  or  of  its  parts ;  and  they  are  the  very  substances 
upon  which  plants  live :  so  that  decay  and  death  thus  become 
the  source  of  life.  It  is  known  that  the  vital  forces  decrease  when 
the  body  is  exposed  to  a  certain  d^ee  of  cold ;  and  when  this  is 
sufficiently  intense,  that  they  are  either  suspended  or  are  alto- 
gether annihilated.  But  the  chemical  force  oxygen  is  condensed 
or  increased  in  its  power  by  such  agencies,  and  it  therefore  now 
reigns  triumphant.  Vitality  (the  cause  of  increase  and  of  sus- 
tenance) being  removed,  chemical  affinity  (the  cause  of  waste) 
acts  upon  those  tissues  which  have  been  freed  from  the  dominion 
of  vitality,  and  effects  their  destruction.  Hence  it  is  that  cattle  do 
not  fatten  so  well  in  cold  weather  as  in  hot  The  chemical 
powers  being  now  in  the  ascendant  prevent  the  increase  of  mass. 
We  know,  also,  that  the  intervention  of  cold  weather  in  summer 
either  wholly  arrests,  or  greatly  retards,  the  fattening  of  our  cattle. 
But  as  the  decrease  of  vitality  has  been  occasioned  by  a  diminution 
of  the  temperature  of  the  boidy,  it  is  obvious  that  by  an  elevation 
of  the  temperature  vitality  would  be  again  enabled  to  resume  its 
proper  functions.  It  has  been  shown  that  the  food  of  various 
countries  is  more  or  less  combustible,  according  to  the  tempera- 
ture of  the  climate ;  and  proofs  were  adduced  that  the  amount  of 
the  food  consumed  varied  also  according  to  the  temperature. 
The  animal  body  is  a  furnace  which  must  be  kept  up  to  a  certain 
heat  in  all  climates.*  This  furnace  must,  therefore,  be  supplied 
with  more  or  less  fuel  according  to  the  temperature  of  the 
external  air.  If  then  in  winter  we  wish  to  retain  the  vital  func- 
tions of  our  cattle  in  a  proper  degree  of  activity,  we  must  keep  up 
the  heat  of  their  bodies.  This  we  may  do  in  two  ways.  We 
may  either  add  more  fuel  (food)  to  the  furnace,  or  we  may  protect 

*  This  is  a  homely  and  trite  comparison,  but  a  very  perfect  one.  The 
body  is  the  furnace— the  food  is  the  fuel— the  excrements  are  the  ashes— 
and  the  gases  expired  from  the  mouth  are  of  the  same  composition  as 
those  which  fly  up  the  chimney  of  the  furnace. 
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their  bodies  from  the  cold«  Warmth  is  an  equiralent  for  food, 
which  may  thus  be  economised.  But  I  wish  to  give  yon  fad^ 
not  assertions ;  and  as  a  proof  of  the  view  I  have  now  given  you, 
I  will  cite  the  following  experiment  which  was  made  by  the  Earl 
of  Ducie  at  Whitfield  farm. 

One  hundred  sheep  were  folded  by  tens  in  pens,  each  of  which 
was  22  feet  in  length  by  10  feet  in  breadth,  and  possessed  a 
covered  shed  attached  to  it  of  12  feet  in  length  by  10  feet  in 
breadth.  They  were  kept  in  these  from  the  10th  of  October  to 
the  10th  of  March.  Each  sheep  consumed  on  an  average  20  lbs. 
of  swedes  daily.  Another  hundred  were  folded  in  pens  of  a 
similar  size,  but  without  sheds  attached.  They  were  kept  during 
the  same  time,  and  their  daily  consumption  of  swedes  amounted 
to  25  lbs.  each.  Here  the  circumstances  were  precisely  similar 
with  respect  to  exercise,  the  only  difference  being  that  the  first 
hundred  sheep  had  sheds  into  which  they  might  retire,  and  thus 
be  partially  protected  from  the  cold. 

This  partial  protection  was  equivalent  to  a  certain  amount  of 
food,  and  consequently  we  find  that  the  sheep  enjoying  this  pro- 
tection consumed  one-fifth  less  food  than  those  sheep  which  were 
left  entirely  exposed  to  the  cold.  In  the  last  case  the  consump- 
tion of  the  additional  food  arose  wholly  from  the  necessity  of 
adding  more  fuel  (food)  to  the  furnace  of  the  body,  in  order  to 
keep  up  its  normal  temperature.  This  was  proved  from  the 
circumstance,  that  those  sheep  which  enjoyed  the  protection  had 
increased  3  lbs.  each  more  than  those  left  unprotected,  although 
the  latter  had  consumed  one-fifth  more  food. 

I  do  not,  at  this  stage  of  the  inquiry,  refer  to  Mr.  Childers's 
beautiful  experiments  on  feeding  sheep  in  sheds,  as  these  involve 
another  theory  which  has  not  yet  been  discussed. 

I  wish  particularly  to  impress  upon  you  that  warmth  is  an 
equivalent  for  food,  and  that,  therefore,  food  may  be  economised 
hy  protecting  cattle  from  the  cold.  The  honey  stored  up  by  bees 
is  for  the  purpose  of  serving  as  fuel  to  keep  up  the  heat  of  their 
bodies  during  the  winter.  Now  it  has  been  found  that  when  two 
hives  of  bees  are  placed  in  one  hive  during  winter,  that  they 
actually  consume  less  honey  than  each  hive  would  have  done 
separately.*  You  will  easily  perceive  the  explanation  of  this 
circumstance  from  the  facts  which  1  have  already  stated.  Their 
close  contiguity  prevents  a  rapid  escape  of  the  heat  of  their  bodies, 
and  consequently  less  fuel  (honey)  is  required  to  keep  up  the 
temperature.  This  case  forms  a  very  distinct  proof  that  warmth 
is  an  equivalent  for  food. 

But  1  need  only  refer  you  to  the  results  of  your  own  experience. 


*  Transactions  of  the  Oxford  Apiarian  Society. 
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for  every  breeder  of  cattle  must  be  awftre^  in  the  wintering  of 
young  stocky  that  they  thrife  better^  with  less  consumption  of  food, 
when  kept  well  sheltered  from  cold  and  wet. 

The  assimilative  power  of  the  graminivora  is  enormous,  and  the 
quantity  of  food  which  they  consume  is  proportional.  In  summer, 
when  the  temperature  of  the  air  approaches  more  nearly  to  that 
of  the  body,  the  heat  generated  by  the  combustion  of  this  food  is 
more  than  is  sufficient  to  retain  the  normal  temperature  of  the 
system.  Hence  it  is  that  we  find  oxen  so  much  inconvenienced 
by  hot  weather,  and  that  we  observe  them  standing  in  streams  of 
running  water,  or  exposing  themselves,  with  evident  satisfaction, 
to  a  shower  of  rain.  The  cold  water  serves  to  carry  off  the  re- 
dundant heat  and,  consequently,  matter,  from  the  body ;  for  heat 
is  produced  by  the  combustion  of  matter.  This  practice  there- 
fore,  although  agreeable  to  the  cattle,  can  scarcely  be  a  profitable 
one  for  the  grazier. 

The  air  in  summer  being  so  much  expanded  by  heat,  much 
less  air  is  taken  into  the  system  in  an  equal  number  of  respira- 
tions than  in  winter — consequently  less  oxygen  is  consumed. 
But  oxygen  is  the  principal  acting  chemical  force;  it  is,  there- 
fore, the  cause  of  waste.  The  case  of  cattle  now  feeding  is  the 
very  reverse  of  what  it  is  in  winter.  In  cold  weather,  the  vital 
force  (cause  of  supply)  is  reduced  in  energy,  whilst  that  of  the 
chemical  force  is  augmented ;  but  in  summer,  the  vital  functions 
are  elevated  and  the  chemical  powers  depressed.  Vitality,  having 
now  a  diminished  force  in  antagonism  to  its  action,  exerts  all  its 
powers  in  increasing  the  mass  of  the  organs  in  which  it  resides ; 
it  therefore  converts  into  blood  all  azotised  parts  of  the  food  taken 
by  the  animal,  except  those  which  supply  the  small  amount  of 
waste.  All  the  excess  of  blood  is  converted  into  flesh  (i.e.  mus- 
cular tissue  and  cellular  tissue).  The  animal  now  becomes  fleshy 
and  plump. 

The  other  constituents  of  the  food,  such  as  starch,  sugar,  and  gum, 
are  converted  into  fat,  and  deposited  as  adipose  tissue.  The  cause 
of  the  deposition  of  fat  is  this — that  sufficient  oxygen  does  not  enter 
the  system  to  consume  the  food,  or  to  convert  it  into  carbonic 
acid  and  water;  it  is,  therefore,  only  partially  consumed,  or, 
in  other  words,  converted  into  fat  (Liebig).*  Fat  is  not  a  part 
of  the  organism ;  it  is  a  chemical  compound,  arising  from  an  un- 
natural state.    The  fattening  of  cattle  is  similar  to  the  growing  of 


♦  This  process  may  be  familiarly  compared  to  the  manufacture  of  coal- 
gas.  If  we  burn  coal  in  the  open  air,  carbonic  acid  gas  and  water  are  the 
only  products  of  combustion ;  but  if  there  be  a  deficiency  of  air,  such  as  in 
the  retorts  for  the  preparation  of  gas,  then  the  whole  of  the  coal  is  not 
converted  into  gases,  part  being  again  obtained  as  coal  tar.  The  tar 
formed  in  this  case  represents  the  fat  of  animals. 
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corn  plants^  or  to  agriculture  generally.  The  object  of  agricul- 
ture is  to  produce  an  abnormal  increase  of  some  particular  con- 
stituent of  a  plants  such  as  of  gluten  in  the  wheat.  This  we  do 
by  chemical  means— by  manure.  The  fattening  of  cattle  is  simi- 
lar. Our  object  is  to  produce  an  unnatural  increase  of  some  par- 
ticular parts  of  the  body ;  and  to  do  this  we  must  put  the  cattle  in 
an  unnatural  state. 

Fat  is  not  an  organ  possessing  shape ;  it  is  not  a  substance  pecu- 
liar to  the  animal  economy.  We  find  the  fat  of  beef  and  mutton 
in  cocoa-beans^  of  human  fat  in  olive-oil,  of  butter  in  palm-oil, 
and  of  horse  fat  and  train-oil  in  certain  oily  seeds  (liebig).  In 
these  the  fat  must  arise,  just  as  in  animals,  by  the  same  chemical 
process  of  an  imperfect  transformation. 

The  most  favourable  conditions  to  the  developement  of  tallow 
are  food  destitute  of  nitrogen,  warmth,  and  want  of  exercise.  We 
shall  return  to  this  subject  again,  but  now  may  remark  that 
warmth  is  perfectly  indispensable  to  the  production  of  tallow  in 
an  animal.  Tallow  is  so  easily  consumed  by  the  oxygen  of  the 
air  that  it  is  employed  to  produce  animal  heat,  if  there  be  any 
deficiency  in  this.  MarteU  (Trans,  Linn.  Soc„  vol.  xi.  p.  411) 
mentions  the  case  of  a  fat  pig  which  was  overwhelmed  in  a  slip  of 
earth,  and  lived  for  160  days  without  food ;  and  was  found  to  have 
diminished  in  weight  during  that  time  120  lbs.  Its  fat  had  been 
consumed  in  supporting  respiration,  just  as  that  of  hibernating 
animals  during  winter.  Motion  also  diminishes  the  tendency  of 
an  animal  to  fatten,  by  increasing  the  number  of  its  respirations, 
and  therefore  by  giving  to  the  system  an  increased  supply  of 
oxygen  gas,  which  consumes  the  tallow.  Hence  our  practice  of 
stall-feeding  cattle.  But,  before  entering  into  the  discussion  of 
practical  points,  let  us  fully  understand  the  principles  involved  in 
fattening. 

First,  then,  let  us  inquire  what  are  the  phenomena  which  attend 
the  production  of  motion  in  any  animal.  Liebig  asserts,  and  we 
quite  agree  with  him,  "  that  every  motion,  every  manifestation  of 
force,  is  the  result  of  a  transformation  of  the  structure  or  of  its 
substance;  that  every  conception,  every  mental  affection,  is  fol- 
lowed by  changes  in  the  chemical  nature  of  the  secreted  fluids ; 
that  every  thought,  every  sensation,  is  accompanied  by  a  change 
in  the  composition  of  the  substance  of  the  brain.'* 

I  have  already  stated  that  there  is  a  constant  conflict  in  the 
body  between  the  two  antagonist  powers.  Vitality  and  Chemical 
Aflinity.  In  the  state  of  health.  Vitality  retains  the  ascendancy, 
and  subdues  the  Chemical  powers ;  but  this  subjection  is  the 
result  of  much  effort  on  the  part  of  Vitality,  for  the  strength  of 
the  rival  forces  is  nearly  equal.  The  moment,  therefore,  that 
Vitality  leaves  undefended  a  single  point  in  the  fortress  of  the 
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body,  that  moment  the  Chemical  forces  be^n  the  work  of  demo- 
lition on  the  unprotected  part.  Thus,  if  Vitality  be  called  upon 
by  the  superior  power.  Volition,  to  execute  some  purpose  of  its 
will — ^to  move  the  arm,  for  example — ^the  vitality  residing  in  the 
muscles  of  the  arm  obeys  this  command,  and  occasions  the  desired 
movement  Before  the  production  of  motion,  all  its  powers  were 
exerted  in  preventing  the  encroachment  of  the  chemical  forces 
(f.  e.  of  the  oxygen  of  the  air).  But  when  it  is  employed  in 
effecting  a  vital  movement,  such  as  that  of  the  arm,  it  is  no  longer 
in  a  position  to  resist  the  attack  of  its  antagonist  power.  This, 
therefore,  immediately  acts  upon  the  muscles,  which  obey  the 
will,  destroys  part  of  their  substance,  and  occasions  its  separation 
from  the  tissues. 

Probably  none  of  Liebig*s  theories  may  appear  so  problemati- 
cal as  that  which  asserts  that  every  manifestation  of  force^  however 
trivial,  is  accompanied  by  a  change  of  matter  in  the  body.  Yet 
there  is  no  theory  which  can  be  more  easily  proved  by  reference 
to  your  own  experience.  You  are  well  aware  that  poultry-feeders 
confine  their  poultry  when  it  is  necessary  to  fatten  them  quickly. 
The  cruel  practice  of  nailing  the  feet  of  geese  to  the  ground 
during  fattening  is  owing  to  the  anxiety  of  avaricious  feeders  to 
prevent  the  expenditure  of  a  particle  of  the  food  by  the  motion 
of  the  animal.  The  greatest  part*  of  the  food  consumed  by  an 
animal  thus  deprived  of  the  means  of  motion  goes  to  the  pro- 
duction of  fat.  When  pigs  are  put  up  to  be  fattened,  they  are 
removed  from  the  yard  in  which  exercise  is  permitted,  and  placed 
in  a  narrow  sty,  with  little  room  to  move.  A  small  amount  of  the 
food  being  now  expended  in  the  production  of  motion,  the  pig 
rapidly  increases  in  size.f 

*  Not  aU^  because  the  involuntary  motions,  such  as  those  of  the  heart 
and  intestines,  still  proceed,  and  the  heat  of  the  body  has  to  be  sustained 
by  the  combustion  of  a  portion  of  the  food. 

•f  An  excellent  proof  of  this  view  has  been  kindly  pointed  out  to  me  by- 
Mr.  W.  Stace,  of  Berwick,  near  Lewes.  The  experiment  was  peiformed  by 
Lord  Egremont  about  the  end  of  the  last  century,  and  is  described  in  Young's 
Survey  of  Sussex  in  the  following  words : — 

"  As  there  were  some  hogs  that  we  wanted  to  keep  over  the  summer, 
seven  of  the  largest  were  put  up  to  fat  on  the  25th  of  February ;  thev  were 
fatted  upon  baney-meal,  of  which  they  had  as  much  as  they  could  eat. 
Some  days  after,  the  observation  of  a  particular  circumstance  suggested  the 
following  experiment : — a  hog  nearly  of  the  same  size  as  the  seven,  but 
who  had  not  been  put  up  with  them,  because  tHey  appeared  rather  larger, 
but  without  weighing  them,  was  confined  on  the  4th  of  March  in  a  cage 
made  of  planks,  of  which  one  side  was  made  to  move  with  pegs,  so  as  to 
fit  exactly  the  size  of  the  hog,  with  small  holes  at  the  bottom  to  allow  the 
water  to  drain  from  him,  and  a  door  behind  to  remove  the  soil.  The  cage 
stood  upon  four  feet,  about  1  foot  from  the  ground,  and  was  made  to  con- 
fine the  hoff  so  closely  that  he  could  only  stand  up  to  feed  and  lie  down  on 
his  beUy.   He  had  only  two  bushels  of  barley-meal,  and  the  rest  of  his 
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When  prizes  formerly  were  given  for  animals  overloaded  with 
fat|  without  reference  to  symmetry  of  form>  it  was  customary  to 
feed  the  sheep  in  a  narrow  confined  shed  from  which  the  light 
was  excluded.  The  animals  having  no  inducement  to  roam 
passed  most  of  their  time  in  sleep^  and  the  food  which  they  con- 
sumed served  only  to  keep  up  the  animal  beat^  and  to  increase  the 
mass  of  the  body. 

Mr.  Childers  has  made  some  beautiful  experiments  on  this 
subject,  the  results  of  which  have  shown  that  sheep  fed  in  sheds 
consume  from  one-fifth  to  one-half  less  food,  and  increase  one- 
third  more  in  weight,  than  those  fed  in  the  open  field.*  The 
cause  of  these  results  is  twofold : — First,  the  dieep  in  the  sheds 
are  subjected  to  less  motion,  and  therefore  exhaust  less  food  in  its 
production  than  those  in  the  field ;  and,  secondly,  the  sheep  are 
kept  warm  in  the  sheds,  and  therefore  expend  less  food  for  the 
support  of  animal  heat  than  those  exposed  to  a  cold  atmosphere  in 
the  open  fields. 

We  know  how  difificult  it  is  to  fatten  oxen  in  June  and  July, 
when  the  flies  annoy  them,  and  disturb  their  repose.  The  food 
which  they  consume  is  exhausted  in  motion.  This  food,  if  the 
oxen  were  in  a  state  of  tranquillity,  would  increase  the  mass  of 
the  body.  We  know  also  that  the  harassing  and  worrying  of  sheep 
by  dogs  is  fatal  to  their  fattening. 

There  are  numerous  other  proofs  of  our  view.  The  Cornish 
miner,  from  the  expenditure  of  force  necessary  in  ascending  and 
descending  the  ladder  of  his  mine,  together  with  the  labour  which 
he  has  to  undergo  whilst  in  it,  is  found  in  the  evening  to  be  seve- 
ral pounds  lighter  than  in  the  morning.  It  is  well  known  that 
the  more  bodily  labour  to  which  a  man  is  subjected  the  more 
food  must  he  receive  to  supply  the  tissues  wasted  in  that  labour. 
In  the  late  distress  in  Lancashire,  the  poor  sufferers,  who  often 
were  unable  to  obtain  sustenance  for  themselves  and  families,  dis- 
covered, through  the  force  of  necessity,  both  the  theories  which 
we  have  endeavoured  to  expound,  viz.,  that  warmth  is  an  equi- 
valent for  food,  and  that  motion  is  always  accompanied  by  a  change 
of  matter.  We  are  informed  by  the  daily  press  that  whole  fa- 
food  was  boiled  potatoes.  They  were  all  killed  on  the  13th  of  April,  and 
the  weights  were  as  follows  (8  lbs.  to  the  stone) : — 

The  hog  in  the  cage    ,    ,  13  st.  2  lbs. 

The  average  weight  of  the  other  hogs,  all  of  the  same  breed  ,  11  st.  3  lbs. 
The  hos  in  the  cage  was  weighed  before  he  was  put  in :  alive  11  st.  1  lb. ; 
he  was  kept  five  weeks,  and  then  weighed  alive  18  st.  3  lbs.  He  had  two 
bushels  of  barley-meal,  and  about  eight  bushels  of  potatoes.  He  was  quite 
sulky  for  the  first  two  days,  and  would  eat  nothing." 

This  experiment  forms  an  excellent  illustration  of  the  theory  that  force  is 
produced  by  an  expenditiu'e  of  matter. 

•  Trans.  Royal  Agric.  Soc.  of  England,  vol.  i.  pp.  170  and  407. 
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milies  remained  in  bed  for  days  together^  covered  with  as  many 
clothes  as  their  small  stock  could  furnish.  In  this  state  the  ani- 
mal heat  was  artificially  retained^  and  little  matter  being  expended 
in  motion,  a  small  amount  of  food  was  sufficient  to  support  the 
vital  principle.* 

In  the  Scotch  prisons  there  are  three  rates  of  diet  assigned  to 
the  prisoners.  The  first,  or  lowest  rate,  is  given  to  prisoners  of  a 
sedentary  occupation,  such  as  woolpickers ;  weavers,  carpenters, 
and  blacksmiths  get  the  third  or  highest  rate.  In  the  latter  case, 
the  force  employed  being  greater  than  in  the  former,  more  food 
is  necessary  for  the  production  of  that  force. 

A  cavalry  horse,  in  ordinary  service,  is  furnished  with  8  lbs.  of 
oats  per  diem;  but  when  in  active  service,  10  lbs.  of  oats  are 
given  to  it. 

The  flesh  of  a  stag  hunted  to  death  is  unfit  to  eat,  and  is,  when 
caught^  in  incipient  putrefaction ;  because  the  force  expended  in 
running  has  occasioned  a  destruction  of  the  tissues  of  the  body. 
For  a  similar  reason  the  flesh  of  a  hunted  hare  is  peculiarly 
tender ;  and  it  was  a  barbarous  custom  in  former  times  to  render 
bacon  delicate  by  whipping  pigs  to  death.f 

Epilepsy  is  always  accompanied  by  an  exaltation  of  force,  and 
hence  we  find  that  a  patient  suffering  under  that  malady  becomes 
rapidly  emaciated ;  just  as  sheep  do  when  afflicted  with  the  same 
disease. 

In  all  these  cases  motion  or  force  is  produced  without  food,  and 

*  As  a  striking  contrast  to  the  above,  we  may  cite  another  example  of 
the  same  fact.  All  travellers  have  remarked  with  surprise  that  English- 
men in  hot  countries  are  more  fond  of  violent  games  than  they  are  accus- 
tomed to  in  England.  The  reason  is  obvious,  when  we  consider  the  theo- 
ries already  stated.  In  Italy  the  air  is  much  expanded,  and  therefore  a 
small  amount  of  oxygen  enters  the  system  at  each  respiration.  But  the 
Italians  live  upon  food  containing  a  very  small  i)roportion  of  carbon,  so 
small  that  the  inspired  air  is  sufficient  to  effect  its  combustion,  and  the 
temperature  of  the  external  air  retains  the  warmth  of  the  body.  The 
Itahan  is  therefore  indolent,  and  loves  to  enjoy  his  siesta.  But  in  India  it 
is  very  different,  for  here  we  find  the  violent  games  of  golf  and  rackets 
resorted  to ;  whilst  dancing  forms  a  favourite  amusement  in  the  evening. 
With  the  usual  prejudice  to  custom  which  distinguishes  the  Englishman 
abroad,  he  contmues  to  Uve  in  India  as  he  did  in  England.  He  partakes 
of  heavy  dinners,  consisting  of  food  with  a  large  amount  of  carbon.  But 
the  expanded  air  prevents  the  combustion  of  this,  and  consequently  he  is 
obliged  to  resort  to  violent  exercise  to  increase  the  number  of  his  respira- 
tions, and  to  accelerate  the  transformation  of  the  tissues  of  hii  body. 

t  Another  excellent  example,  in  proof  of  this  principle,  has  been  kindly 
pointed  out  to  me  by  the  Earl  of  Essex.  Before  cattle  are  killed  in  Rome, 
it  is  the  custom  to  drive  them  round  the  walls  of  the  city  at  a  rapid  pace. 
A  driver  on  horseback  follows  with  a  kind  of  spear  or  ^oad,  in  order  to 
accelerate  their  running.  They  are  thus  put  in  the  position  of  a  hunted 
hare  or  stag,  and  their  flesh  acquires  the  tenderness  which  is  desired  by 
the  butcher.   In  all  tiiese  cases  an  artificial  state  of  decay  is  excited. 
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therefore  at  the  expense  of  the  tissues  of  the  body.  Sportsmen 
who  are  accustomed  to  wander  over  the  moors  without  food  must 
have  observed  a  sedimentary  deposit  in  their  urine.  Exactly  the 
same  deposit  (uric  acid)  takes  place  when  a  patient  is  afflicted 
with  fever.*  The  cause  is  the  same  in  both> — that  in  the  absence 
of  food  the  tissues  of  the  body  are  transformed  in  production  of 
force^  and  at  the  same  time  oxygen  is  not  •respired  in  sufficient 
quantity  to  convert  the  waste  matter  of  the  tissues  into  urea.f 
(Liebig.) 

If,  then,  it  be  admitted  that  practice  confirms  theory  in  assert- 
ing that  animal  heat  arises  from  a  combustion  of  food,  and  that 
the  production  of  force,  or,  in  other  words,  of  motion,  is  always  ac- 
companied by  a  change  of  matter  in  the  body,  we  are  prepared 
to  apply  these  two  great  laws  in  their  practical  applications.  And 
to  save  misconception,  t  distinctly  state  at  the  outset,  that  any 
suggestions  which  may  arise  from  consideration  of  the  theories  of 
fattening  must  be  received  by  you  with  caution,  and  looked  upon 
by  you  with  suspicion,  as  the  suggestions  of  a  man  with  a  deficient 
knowledge  of  practice.  But  if,  on  the  other  hand,  you  find  that 
practice  unites  with  science  in  establishing  the  truth  of  these  theo- 
ries, then  I  may  solicit  a  fair  hearing  for  the  suggestions  which 
they  naturally  produce. 

I  shall  divide  the  remainder  of  our  subject  into  four  parts : — 

1st.  The  food  of  cattle. 

2nd.  The  rearing  and  fattening  of  cattle. 

3rd.  The  feeding  of  cattle  for  dairy  purposes. 

4th.  An  attempt  to  explain  the  '^fattening  points'*  of  cattle, 
and  the  causes  of  the  peci^iar  aptitude  to  fatten  possessed  by  va- 
rious breeds. 

Food  of  Cattle. — It  has  already  been  shown  that  there  are 
two  kinds  of  food.  The  first,  which  contains  nitrogen,  is  exactly 
of  the  same  composition  as  the  principal  tissues  of  the  human 
body,  and  is  the  only  substance  which  can  supply  the  waste  of 
these  tissues.  The  second  kind  of  food  is  that  destitute  of  nitro- 
gen, such  as  starch,  gum,  and  sugar,  all  of  which  are  destined  for 
the  support  of  respiration  and  consequent  heat  of  the  animal. 
The  latter  kind  of  food,  when  in  excess,  is  converted  into  fat,  but 
never  into  muscle.  The  increase  of  flesh  in  an  animal  consists  in 
two  changes  of  the  matter  of  the  food,  without  any  alteration  in  its 
composition.  The  albumen  or  nitrogenous  constituent  of  the 
food  is  first  converted  into  blood,  without  decomposition,  and  the 

*  Fever  consists  in  an  exaltation  of  force,  and  is  generally  accompanied 
with  loss  of  appetite ;  the  tissues  must  therefore  furnish  the  change  of 
matter  necessary  for  the  production  of  force. 

t  Urea  is  the  usual  state  in  which  the  waste  nitrogenous  matter  of  the 
body  is  expelled  from  the  system. 
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blood  is  afterwards  converted  into'flesh.  In  order  to  show  that  the 
transformation  is  actually  effected  without  change,  we  refer  you 
to  the  composition  of  albumen,  blood,  and  flesh,  as  ascertained  by 
the  accurate  analyses  of  different  chemists : — 

Vegetable  Albumen.  Ox  Blood.  Flesh. 


Scherer.  Malder.  Play&tr.  Boeckman.  Playfair.  BoeckHwn. 

Carbon  .    55*160  54*99  54*35  54*36  54*12  54*18 

Hydrogen     7*055  6*87  7*50  7*67  7.89  7*93 

Nitrogen     15*966  15*66  15*76  15*77  15.67  15*71 

Oxygen.    21*819  22*48  22*39  22*20  22*32  22*18 

Now,  as  flesh  can  only  be  formed  from  substances  of  its  own 
composition,  the  value  of  different  kinds  of  food  will  vary  accord- 
ing to  the  quantity  of  albumen  contained  in  it.  Boussingault 
many  years  since  endeavoured  to  lay  down  the  principle  that  the 
value  of  a  particular  kind  of  food  depended  upon  its  proportion  of 
nitrogen,*  This  principle  was  rather  arbitrary ;  because,  although 
it  may  be  true  enough  as  far  as  regards  flesh,  it  is  quite  erro- 
neous as  regards  the  production  of  tallow  or  the  support  of  respi- 
ration. Boussingault*s  generalization  arose  from  an  ignorance  of 
the  functions  of  the  constituents  of  food  destitute  of  nitrogen. 
Farmers  have  always  been  very  anxious  to  obtain  a  correct  list  of 
the  equivalent  values  of  various  kinds  of  food,  but  have  never  yet 
succeeded.  Mr.  Rham  has  compiled  a  listf  from  the  experi- 
ments of  the  most  distinguished  agriculturists;  but  it  is  impossible 
to  rely  upon  equivalents  obtained  by  mere  experiment  The 
reason  for  this  assertion  will  be  obvious,  when  it  is  considered  that 
the  quantity  of  food  necessary  to  keep  an  animal  in  a  certain  state 
must  vary  according  to  the  conditions  in  which  it  is  placed,  u  e,, 
according  to  the  temperature  to  which  it  is  exposed^  and  to  the 
amount  of  exercise  which  it  receives.  In  a  hot  day  it  will  require 
much  less  food  than  in  a  cold.  Equivalents  of  food  may  be  cor- 
rect, as  far  as  the  same  animal  is  concerned,  when  it  is  placed  in 
the  same  conditions ;  but  they  can  be  of  little  value  as  regards 
other  animals,  because,  as  we  shall  afterwards  show,  the  size  of 
the  lungs  of  an  animal  occasions  a  great  difference  in  the  amount 
of  food  consumed. 

It  is  very  important  for  us  to  know  how  much  water  each  kind 
of  food  contains.  Thus  in  giving  a  pig  100  lbs.  of  potatoes,  we 
actually  give  it  only  28  lbs.,  because  72  lbs.  of  this  food  consist  of 
water.  The  following  table,  drawn  up  from  analyses  made  by 
myself,  exhibits  the  amount  of  dry  organic  matter  contained  in  the 
most  usual  kinds  of  food: J — 

•  Annales  de  Chimie  et  de  Physique,  Ixiii.,  225. 
t  Journal  R.  E.  Agric.  See,  vol.  iii.  p.  79. 

X  The  analyses  of  swedes,  turnips,  mangold-wurzel,  potatoes,  and  car- 
rots are  made  upon  samples  procured  from  the  field,  and  not  upon  stored 
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In  estimating  the  equivalent  value  of  various  kinds  of  food,  we 
must  take  into  calculation  the  amount  of  water  contained  in  them. 
Mr.  Rham  states*  that  100 lbs.  of  hay  are  equal  to  339 lbs.  of 
inangold-wurzel ;  but  in  100  lbs.  of  ordinary  hay  there  are  con- 
tained only  76  lbs.  of  dry  hay,  and  in  100  lbs.  of  mangold-wurzel 
only  10  lbs.  of  that  root.  So  in  reality  we  find  that  34  lbs.  of 
dry  mangold-wurzel  equal  76  lbs.  of  hay.  Thus  the  equivalents 
become  completely  reversed,  and  dry  mangold-wurzel  is  seen  to 
possess  considerably  more  than  double  the  equivalent  of  dry  hay. 

It  may  often  be  a  question  of  practical  importance,  whether  it 
might  be  advisable  in  cold  weather  to  mix  with  the  roots,  upon 
which  oxen  or  sheep  are  fed,  a  certain  quantity  of  some  other 
food  containing  a  less  proportion  of  water. 

To  illustrate  our  meamng,  we  will  take  the  case  of  an  ox  fed 
upon  mangold-wurzel,  as  described  by  Earl  Spencer,  f  The  ox 
consumed  between  the  24th  of  December  and  23rd  of  January, 
1848  lbs.  of  mangold-wurzel,  or  in  round  numbers,  60  lbs.  daily.  J 
By  reference  to  the  preceding  table,  it  will  be  seen  that  the  ox  in 
this  quantity  received  53i  lbs.  of  water  and  only  6^  lbs.  of  dry 
mangold-wurzel.  Let  us  assume  that,  during  the  above  cold 
months,  the  average  temperature  of  the  air  was  32^.  In  this  case 
the  53  lbs.  of  water  taken  in  the  food  had  to  be  raised  to  the 
temperature  of  the  animal  (98**).  To  effect  this,  2  oz.  of  carbon, 
or  ^  of  the  whole  quantity  contained  in  the  food,  are  necessary  to 

roots.  The  table  is  of  use  in  showing  us  what  we  remove  from  our  land. 
Thus  suppose  we  cart  from  3  acres  100  tons  of  turnips,  we  actually  remove 
89  tons  of  water,  1  ton  of  mineral  matter,  and  only  10  tons  of  dry  turnips. 

*  Journal,  vol.  iii.  p.  79. 

t  Journal,  vol.  ii.  p.  297. 
1  :(  GO  lbs.  ordinary  mangold-wurzel  contain  45  ounces  of  carbon. 
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elevate  it  to  the  proper  temperature  of  the  body.  This  quantity 
of  carbon  corresponds  to  nearly  3  lbs.  of  mangold- wurzel.  The 
actual  loss  is,  however,  very  much  greater  than  this,  as  much  of 
the  water  is  converted  into  vapour  at  a  great  expense  of  heat. 

In  feeding  pigs  we  endeavour  to  avoid  this  loss  as  much  as 
possible,  by  giving  them  little  water  and  very  dry  food.  Those 
who  feed  pigs  are  well  aware  of  the  fact,  that  they  thrive  more 
rapidly  on  dry  than  on  wet  food.  The  explanation  of  this  fact 
has  now  been  given. 

As  muscle  is  formed  only  by  the  gluten  or  albumen  of  the  food, 
which  albumen  is  in  reaUty  flesh  itself,  we  can  ascertain  the 
comparative  value  of  food,  as  far  as  the  production  of  muscle  is 
concerned,  by  estimating  the  exact  quantity  of  the  nitrogenous 
constituent  of  the  food.  The  following  table  has  been  con- 
structed by  estimating  the  quantity  of  nitrogen  in  the  food,  and 
multiplying  this  by  6| ;  the  product  is  the  quantity  of  albumen.* 
This  method  is  far  more  exact  than  the  mechanical  process  pro- 
posed by  Sir  Humphry  Davy,  which  the  progress  of  organic 
chemistry  has  shown  to  be  insusceptible  of  accuracy.  The  ana- 
lyses used  in  the  production  of  the  table  have  been  made  by 
Boussingault  and  myself.  When  I  found  that  my  analysis 
differed  considerably  from  that  of  Boussingault,  I  have  taken  the 
mean  of  both  of  our  analyses^  on  the  presumption  that  this  will 
give  a  fairer  indication  of  the  average  value  of  food,  as  the  amount 
of  nitrogenous  matter  varies,  according  to  the  state  of  cultivation. 
Nearly  all  the  kinds  of  food  analysed  I  have  procured  from  Lord 
Ducie's  farm  at  Whitfield,  and  they  were  selected  as  fair  average 
specimens.  In  all  cases  the  table  is  drawn  out  in  correspondence 
with  the  preceding  table  of  the  quantity  of  water  and  ashes. 
When  these  are  added  to  the  quantity  of  albumen,  which  we  find 
by  analysis,  and  the  combined  number  subtracted  from  the  whole 
quantity  of  food,  it  is  obvious  the  remainder  must  be  the  un- 
azotized  part  of  the  food :  this  being  known,  we  are  in  possession 
of  approximative,  though  not  perfectly  accurate,  information 
relative  to  the  value  of  the  food  for  the  support  of  respiration  and 
production  of  fat  :f — 

•  The  analyses  which  form  the  foundation  of  this  table  are  given  at  the 
end  of  the  lectures. 

t  The  second  column  is  only  intended  to  serve  as  a  rough  temporary 
approximation.  Professor  liebig  is  engaged  in  examining  this  subject  in 
detail,  and  will  furnish  a  more  accurate  mode  of  determining  this  point. 
Azote  and  unazotized  are  synonymous  terms  with  nitrogen  and  unnitro- 
genized.  I  have  delayed  giving  the  anal)[ses  of  Swedish  turnips  and  man- 
gold-wiuzel,  because  I  find  them  to  vaiy  in  their  value  according  to  the 
soil  in  which  they  grow.  I  shall,  however,  publish  the  analyses,  after  a 
more  extended  examination. 
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A  few  considerations  will  show  that  it  is  quite  impossible  to 
draw  up  any  series  of  numbers  to  represent  the  equivalent  values 
of  the  food ;  for  we  must  first  know  the  object  for  which  the  food 
is  intended.    The  numbers  in  the  first  column,  representing  the 
gluten,  are  actually  the  equivalent  value  of  the  various  foods,  as 
far  as  flesh  is  concerned ;  but  they  yield  no  indication  of  the 
power  of  the  food  to  form  tallow.    The  second  column,  on  the 
other  hand,  furnishes  a  rough  approximation  on  the  latter  point, 
whilst  it  gives  no  indication  of  the  former.    In  a  cold  day  the 
animals  ought  to  be  furnished  virith  food  containing  a  considerable 
amount  of  unazotized  ingredients,  in  order  to  protect  them  from 
the  effects  of  the  cold.    The  equivalent  values  of  potatoes  and 
beans  could  not  be  compared,  because  their  respective  value 
as  food  arises  from  totally  different  causes.    Potatoes  are  of  great 
use  in  keeping  up  the  heat  of  the  body  and  in  forming  tallow; 
but  are  in  the  highest  degree  unprofitable  for  forming  flesh.  It 
will  be  seen  by  the  table,  that  1550  lbs.  of  potatoes  would  be  re- 
quired to  form  the  same  quantity  of  flesh  that  100  lbs.  of  beans 
would  do ;  whilst  little  more  than  200  lbs.  would  suffice  to  form 
the  same  quantity  of  tallow :  hence  the  great  advantage  of  mixing 
food  so  as  to  supply  in  smaller  bulk  those  constituents  of  which 
one  kind  of  food  is  deficient.    Sheep  fed  on  oil-cake  increase 
in  weight  faster  than  on  any  other  kind  of  food,  but  they  feel 
quite  soft,  and  when  fat  handle  like  a  bag  of  oil.    This  is  because 
they  receive  food  which  contains  very  little  albumen  to  form  flesh, 
so  that  tallow  is  the  only  product,*    But  if  with  the  oil-cake  they 
receive  oats  or  barley,  they  are  firm  to  the  touch  and  possess 
plenty  of  good  flesh,  and  the  fat  lies  equally  distributed  amongst 


♦  Oil-cake  owes  its  fattening  properties  partly  to  its  oil,  but  prin- 
cipally to  its  mucilage.  When  oil-cate  is  put  into  water,  it  dissolves  into 
a  tnicK  gummy  mass. 
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the  muscular  fibre.  The  reason  here  also  is  obvious;  for  both 
oats  and  barley  contain  much  albumen."^ 

In  an  experiment  made  by  Mr.  Morton  at  Lord  Ducie's  farm, 
twenty-eight  pigs  put  up  in  pens  of  seven  each,  and  fed  on  an 
average  on  15^  lbs.  of  potatoes  and  4  lbs.  of  barley-meal  each, 
gained  15  or  16  lbs.  weekly.  In  this  quantity  the  pigs  actually 
consumed  nearly  equal  quantities  of  the  two  kinds  of  food,  or 
exactly  30  lbs.  of  dry  potatoes  and  23  lbs.  of  dry  barley-meal 
weekly.  The  increase  in  weight  being  16  lbs.  for  each  pig, 
37  lbs.  of  the  food  were  lost  in  supporting  respiration  and  the 
necessary  muscular  movements,  even  without  taking  into  calcu- 
lation  the  water  contained  in  the  flesh  of  the  animal,  which 
amounts  to  75  per  cent.  If  these  animals  had  been  deprived  of 
muscular  movement  by  being  placed  in  narrow  warm  cribs,  it  is 
reasonable  to  suppose  that  less  food  would  have  been  lost,  because 
less  would  have  been  consumed  in  the  production  of  force  and  in 
sustaining  the  animal  heat.  The  barley-meal  contains  the  con- 
stituents for  furnishing  firm  flesh,  as  well  as  for  producing  tallow, 
or  supporting  respiration.  The  economy  of  using  potatoes  con- 
sisted in  their  supporting  the  respiration  of  the  animals  at  less 
expense  than  barley.  The  108  lbs.  of  potatoes  used  in  the  week 
for  this  purpose  and  for  the  production  of  tallow  contain  26  lbs.  of 
unazotized  matter.  In  order  to  replace  this,  33  lbs.  of  barley- 
meal  would  be  requisite.  It  does  not  invalidate  the  conclusion 
that  33  lbs.  of  barley-meal  would  produce  a  greater  return  than 
108  lbs.  of  potatoes,  because  the  former  contains  much  more 
albumen  and  less  water  than  the  latter. 

The  supposition  that  fat  is  produced  by  an  imperfect  com- 
bustion of  the  unazotized  parts  of  food  has  within  these  few  weeks 
been  disputed  by  Dumas.  This  celebrated  chemist  affirms,  in 
opposition  to  Liebig*s  view,  that  many  kinds  of  food  contain  fat 
ready  formed,  and  that  to  this  fat  is  due  the  tallow  of  animals, 
just  as  their  flesh  is  to  the  gluten  of  the  food.  He  affirms,  for 
example,  that  hay  contains  2  per  cent,  of  fat,  and  maize  or  Indian 
com  9  per  cent,  of  the  same  ingredient.j    He  then  enters  into 


•  Chemically  speakuig,  they  do  not  contain  albumen,  but  gluten.  All 
the  nitrogenized  mgredients  of  food  being  of  the  same  composition,  I 
employ  for  them  one  term.  This  is  chemically  wrong,  but  agrictdturaUy 
correct. 

+  According  to  more  recent  analyses  of  liebig,  hay  contains  1  '56  per 
cent,  and  maize  4*67  per  cent,  of  fat.  Braconnot  found  1  '20  per  cent,  in 
peas,  while  Fresenius  got  21  per  cent.;  and  in  lentils  1*3  per  cent. 
Vogel  obtained  2-00  per  cent,  of  fat  in  oats;  Liebig,  0*3  per  cent  in  dry 
potatoes;  and  Bracannot,  0*13  per  cent,  in  rice,  although,  in  another 
variety,  Vogel  states  that  he  detected  1  '05  per  cent.  The  substance  here 
called  fat  is  in  reality  a  waxy  or  resinous  body,  and  not  tallow,  except  in  a 
few  instances. 
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calculations  to  sbotir  that  this  fat  is  more  than  is  necessary  to 
account  for  the  increase  of  tallow  in  an  animal.  He  contends 
further,  that  the  tallow  of  the  food  may  be  found  completely  in 
the  milk  of  a  cow  fed  upon  it.  In  such  a  case  he  considers  that 
none  of  it  is  lost  But  even  admitting  this  to  be  correct^  M . 
Dumas  must  suppose  that  some  digestive  process  converts  the 
tallow  into  butter^  for  the  composition  of  the  fat  found  in  v^etables 
is  quite  different  from  the  butter  of  the  milk.  The  conception 
of  a  digestive  process  is^  therefore^  quite  as  indispensable  in  his 
theory  as  in  that  of  Liebig.  I  have  shown,  in  a  memoir  read  be- 
fore the  Chemical  Society,  that  the  fat  contained  in  food  does  not 
account  for  half  the  butter  in  the  milk  of  a  cow,  even  conceding 
that  it  is  all  transformed  into  butter. 

We  know  that  fatty  substances  are  of  use  in  fattening  animals. 
Mutton-suet  is  often  given  to  fattening  ducks.  Linseed-oil  is 
occasionally  given  as  a  substitute  for  linseed-cake.  There  cannot, 
then,  be  the  smallest  doubt  that  fatty  matters  are  capable  of  produc- 
ing tallow  in  the  body,  but  it  is  impossible  to  admit  M.  Dumas's 
opinion  in  all  its  generality.  We  know  that  sugar  is  a  substance 
which  occasions  a  great  development  of  tallow;  but  surely  it 
cannot  be  affirmed  that  fat  exists  in  it  ready  formed  ?  Rice  given 
to  fowls  causes  them  quickly  to  be  covered  with  fat,  yet  rice 
contains  very  little  fat. 

We  therefore  do  not  see  any  reason  to  depart  from  the  opinion 
of  Liebig  that  fat  is  the  product  of  a  peculiar  digestive  process 
on  the  unazotized  constituents  of  food. 

The  form  in  which  the  food  is  given  to  cattle  is  far  from  being 
a  matter  of  indifference.  If  the  food  be  in  a  state  in  which  it  is 
either  difficult  to  attain,  or  difficult  to  masticate  when  obtained, 
much  of  it  will  be  lost  in  the  production  of  force  necessary  to 
adapt  it  for  the  organs  of  digestion.  The  cutting  of  hay  and 
straw  to  chaff  is  unwittingly  done  with  a  view  to  prevent  any 
unnecessary  expenditure  of  force.  Less  mastication  is  requisite, 
and  consequently  less  of  the  tissues  of  the  body  are  expended  in 
grinding  down  the  food.  The  use  of  saliva,  according  to  Liebig, 
is  to  form  a  receptacle  for  air  or  oxygen,  by  which  means  it  is 
mixed  with  the  food  and  carried  to  the  stomach.  The  use  of 
mastication,  then,  is  not  only  to  comminute  the  food,  but  also 
to  mix  it  with  air  or  saliva.  We  find  that  a  larger  size  of  chaff  is 
given  to  those  animals  which  chew  the  cud  than  to  those  that  do 
not.  One  great  object  of  rumination  is  to  obtain  a  repeated  sup- 
ply of  oxygen  to  the  food.  Hence,  in  our  ordinary  practice,  we 
cut  the  hay-chaff  1  inch  in  length  for  oxen,  ^  inch  for  sheep, 
and  only  i  inch  for  horses.  The  two  first  being  ruminating  ani- 
mals require  it  longer  than  the  horse,  which  is  not  one.  When 
we  consider  that  fresh  grass  is  much  more  easily  masticated  than 
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hay,  the  economy  of  force  exhibited  in  cutting  the  latter  is  well 
judged. 

I  am  quite  aware  many  farmers  entertain  the  opinion  that 
cutting  hay  is  only  of  use  in  the  facilities  which  it  affords  for 
mixing  with  the  hay  straw  or  other  inferior  fodder.   Straw,  except 
when  new,  is  not  a  very  nutritious  food,  for  we  find  a  great  part 
of  it  unchanged  in  the  faeces  of  the  animal  fed  upon  it.  Its 
principal  use  is  to  give  a  bulk  to  the  food  taken.    Even  in  the 
case  of  turnips,  a  food  of  considerable  bulk,  straw  is  necessary, 
because  they  contain  nearly  90  per  cent,  of  water,  which  becomes 
soon  separated.    Thus  it  is  that  cattle  fed  upon  turnips  volun- 
tarily take  2  or  3  lbs.  of  straw  daily,  or  as  much  as  will  serve  to 
give  the  necessary  bulk  to  the  food.    The  digestive  process  of 
herbivorous  animals  is  very  complicated.    The  food  is  primarily 
taken  into  the  first  stomach  or  rumen,  which  is  analogous  to 
the  crop  in  birds.    Here  it  is  moistened  with  a  secretion  from 
the  stomach.     The  coarse  unmasticated  food  is  from  thence 
transmitted  into  the  second  stomach,  or  reticulum,  where  it  is 
rolled  up  into  little  balls,  one  of  which  from  time  to  time  is 
returned  to  the  mouth  to  be  further  comminuted  and  insali- 
vated.   After  this  reduction,  it  is  sent  into  the  manyplus  or  third 
stomach,  where  it  is  further  reduced  to  a  pulpy  mass,  and 
in  this  state  enters  the  fourth  stomach,  where  true  digestion 
commences.    The  object  of  the  three  first  stomachs  being  merely 
to  obtain  a  proper  comminution  of  the  food,  it  is  necessary  to 
have  that  food  of  sufficient  bulk,  otherwise  the  peristaltic  motion 
of  the  stomach  would  be  impeded.    This  would  appear  to  be  the 
reason  for  giving  straw  with  turnips  and  other  kinds  of  succulent  food. 
The  expression  of  the  farmer  is  '^that  straw  corrects  their  watery 
nature,"  which  means,  increases  their  bulk  when  their  water  has 
left  them  and  reduced  their  volume.    Rumination  is  requisite  in 
order  to  keep  an  ox  in  health.    A  little  straw  or  hay  is  accord- 
ingly necessary  to  enable  it  to  chew  the  cud.    We  know  a  case  in 
which  barley-meal  and  boiled  potatoes  were  given  to  cows  without 
hay  or  straw.    Constipation  resulted,  and  the  cattle  nearly  pe- 
rished from  the  ignorance  of  the  feeder. 

From  these  considerations  we  are  induced  to  consider  that  a 
greater  return  will  be  made  by  food  partly  but  not  too  much 
reduced.  The  tumip-slicer  is  known  to  save  food,  and  this  arises 
from  the  fact  that  the  sheep  expend  less  force  in  eating  sliced  than 
whole  turnips,  and  to  their  being  enabled  to  lie  down  more  con- 
stantly. On  similar  grounds  are  we  to  ascribe  the  advantage  of 
steaming  food^  or  reducing  it  to  the  state  which  the  first  three 
stomachs  would  otherwise  have  to  do  at  a  great  expenditure  of 
force^  and  consequently  of  food  to  produce  it. 

I  am  desirous  of  eiqilaining  to  you  on  rational  grounds  your 
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own  practice,  without  entering  into  your  domain  of  practically 
applying  the  theories;  which  I  am  sure  you  yourselves  can  do 
much  better  than  I  can,  and  with  less  risk  of  error.  I  therefore 
recommend  to  your  own  consideration  whether  improvements  in 
practice  may  not  be  made  from  the  principles  now  developed. 

But,  before  leaving  the  consideration  of  food,  it  may  be  ad- 
visable to  explain  to  you  the  effects  which  common  salt  produces 
on  the  animal  economy.  You  are  all  aware  of  the  practice  of  giving 
salt  to  cattle,  and  of  its  beneficial  effects.  I  have  mentioned 
repeatedly  that  respiration  is  carried  on  by  means  of  the  com- 
bustion of  those  constituents  of  the  food  which  are  destitute  of 
nitrogen.  But  before  this  combustion  is  effected,  they  are  trans- 
formed by  the  liver  into  the  fluid  called  bile.  Bile  is  a  compound 
of  the  alkali  soda,  with  a  resinous  or  highly  carbonaceous  sub- 
stance derived  from  the  food.  The  bile,  after  being  formed,  is 
absorbed  by  certain  vessels  of  the  intestines,  and  there  meeting 
with  oxygen,  is  consumed  and  converted  into  carbonic  acid  and 
water,  which  are  expired  by  the  lungs.  The  combustion  does 
not  take  place  in  the  lungs  themselves,  as  is  generally  supposed, 
but  in  the  intestines.  For  this  theory  we  are  also  indebted  to  the 
great  German  chemist.  The  manner  is  very  curious  in  which 
the  carbonic  acid  is  carried  up  and  expired  by  the  lungs.  All 
blood  contains  iron.  There  are  two  principal  states  of  oxidation 
of  this  metal — viz.  the  peroxide  and  the  protoxide.  The  former 
yields  oxygen  very  readily  to  organic  matter,  and  occasions  its 
conversion  into  carbonic  acid  and  water ;  but  in  doing  so,  it  is 
reduced  to  the  state  of  protoxide,  which  oxide  has  a  great  affinity 
for  the  carbonic  acid  thus  formed :  it  unites  with  it,  and  is  car- 
ried up  by  the  venous  blood  to  the  lungs  as  carbonate  of  iron. 
There  it  comes  in  contact  with  the  oxygen  of  the  air.  But  the 
moment  carbonate  of  iron  is  acted  upon  by  oxygen  it  is  decom- 
posed, peroxide  of  iron  being  again  formed ;  whilst  the  carbonic 
acid  is  set  at  liberty,  and  is  expired  by  the  lungs.  The  peroxide 
of  iron  in  the  arterial  blood  executes  its  function  anew,  as  carrier 
of  carbonic  acid  to  the  lungs. 

Now  as  bile  is  the  medium  through  which  respiration  is  sup- 
ported, it  is  necessary  that  it  should  be  properly  and  regularly 
formed.  This  can  only  be  done  by  supplying  the  animal  with  a 
constant  amount  of  soda :  this  we  do  in  common  salt.  The  soda 
of  the  salt  aids  in  the  formation  of  the  bile,  whilst  its  muriatic 
acid  assists  the  digestion  of  the  food.  A  proper  formation  of  the 
secretions  is  necessary  to  the  health  of  an  animal,  and  a  supply  of 
salt  is  highly  favourable  to  their  production. 

But,  whilst  it  is  admitted  that  a  limited  supply  of  salt  is  very 
useful  to  the  health  of  the  animal,  a  large  supply  is  highly  pre- 
judicial, and  prevents  th^  formation  of  fat.    An  experiment  was 
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tried  upon  a  goose^  which  was  crammed  with  maize,  and  allowed 
to  eat  salt.  The  salt  taken  by  the  goose  was  less  than  that  neces- 
sary to  produce  a  purgative  action,  and  yet  the  goose  did  not 
fatten.  This  arose  from  the  excess  of  food  being  formed  into  bile, 
and  not  into  fat  As  much  bile  was  consumed  as  corresponded  to 
the  oxygen  inspired,  whilst  the  remainder  passed  out  with  the  ex- 
cnrements,  and  was  detected  therein. 

On  this  account  it  is  a  bad  practice  to  give  fatting  sheep  as 
much  salt  as  they  will  take  in  summer.  Sheep,  if  I  am  rightly 
informed,  are  very  fond  of  salt  in  summer^  but  do  not  take  so 
much  in  winter.  The  reason  of  this  is,  that  these  animals  eat 
more  food  in  hot  weather  than  the  oxygen  respired  suffices  to 
consume — they,  therefore,  find  it  agreeable  to  carry  ofiF  this  excess 
of  food;  this  is  done  by  salt,  in  the  manner  now  described. 
A  small  quantity  tends  to  their  general  health,  and  to  the  ac- 
tivity of  their  digestive  apparatus ;  but  a  large  quantity,  though 
also  favourable  to  the  health  of  the  animal,  is  detrimental  to  the 
farmer  by  preventing  a  proper  return  of  the  food  which  he  sup- 
plies. In  winter,  sheep  do  not  find  salt  so  agreeable,  because  the 
greater  condensation  of  the  air  occasions  a  more  rapid  transforma- 
tion of  the  food.  We  will  again  advert  to  the  use  of  salt  when 
treating  of  the  dairy. 


XX. — Second  Lecture  on  the  Rearing  and  Feeding  of  Cattle, 
By  Lyon  Playfair.  Delivered  to  the  Society,  December, 
1842. 

I.  The  ordinary  state  of  health  of  an  adult  animal  consists  in 
keeping  the  supply  equal  to  the  waste  of  the  tissues  of  the  body. 
When  the  supply  is  either  greater  or  less  than  the  waste,  it  is 
certain  that  the  nutrition  of  the  animal  is  effected  under  unnatural 
conditions. 

But  the  process  of  nutrition  is  different  in  a  young  animal. 
In  youth  the  supply  must  be  greater  than  the  waste  of  the  body, 
otherwise  an  increase  in  the  mass  of  the  body  could  not  be  pro- 
duced. The  life  of  an  adult  consists  in  the  sustenance  of  the 
tissues  already  fully  formed ;  while  the  life  of  a  child  includes  the 
increase  and  development  of  the  tissues.  The  principle  which 
produces  this  increase  has  been  termed  the  "vegetative  life"  of  the 
animal.  It  merely  consists  in  an  increased  ascendancy  of  vitality 
and  subjugation  of  causes  of  waste  or  the  chemical  forces. 

The  respiratory  apparatus  of  a  young  animal  is  more  active 
than  in  an  adult,  and  consequently  a  greater  amount  of  oxygen 
enters  its  system ;  a  fact  which  is  attested  by  the  temperature  of 
its  body  being  higher  than  that  of  iu  parent    As  this  oxygen 
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cannot  again  be  separated  from  the  body  without  being  in  union 
either  with  carbon  or  hydrogen^  it  is  indispensable  that  both  of 
these  elements  should  exist  lai^elj  in  the  food  of  the  young  ani- 
mal. But  it  is  quite  as  indispensable  that  the  food  should  contain 
materials  fitted  for  the  increase  of  its  growing  frame.  Both  these 
conditions  are  united  in  the  milk  of  the  mother.  I  subjoin  the 
composition  of  the  milk  of  several  animals : — 


Woman.* 

Oow.f 

Flayfidr. 

'  PlayiWr.' 

Peligot. 

Casein  «  • 

,  1-54 

4'0 

1*95 

Butter  .  . 

.  4-37 

4*6 

1-29 

Sugar  of  milk 

.  5-75 

3*8 

6*29 

A^es    •  • 

,  0«53 

0-6 

Solid  matter 

.  12-19 

13-0 

9-53 

Water  •  . 

.  87«81 

87 '0 

90-47 

lOO'OO 

100*0 

100-0 

Casein  is  precisely  the  same  in  composition  as  animal  flesh, 
and  hence  supplies  matter  adapted  for  the  growth  of  the  body. 
Butter  and  sugar  are  destined  for  the  support  of  respiration,  and 
consequent  maintenance  of  animal  heat.  Butter  is  a  substance 
admirably  suited  for  this  purpose  ;  for,  being  of  a  combustible 
nature^  it  yields  much  heat  by  its  union  with  oxygen.  Sugar  also 
is  well  adapted  for  the  support  of  respiration,  from  causes  which 
I  explained  in  my  former  lectures.  The  milk  of  the  ass  is  very 
similar  in  composition  to  that  of  woman ;  both  are  remarkable 
from  their  large  proportion  of  sugar.  The  milk  of  the  cow  con- 
tains more  casein  and  butter,  and  less  sugar,  than  that  of  either  of 
the  previous  animals.  The  ashes  of  milk  consist  principally  of 
common  salt  and  the  earth  of  bones.  It  also  contains  potash  and 
oxide  of  iron.  The  soda  of  the  common  salt  is  necessary  for  the 
formation  of  bile,  as  I  stated  in  my  last  lecture,  whilst  its  muriatic 
acid  aids  in  the  process  of  digestion. 

In  milk,  therefore,  we  find  united  all  the  conditions  for  the  life 
of  a  young  animal.  Its  rapid  respiration,  and  the  high  tempe- 
rature of  its  body,  are  supported  by  the  butter  and  sugar  of  the 
milk.  The  casein  furnishes  matter  for  its  growth,  and  the  ashes 
the  materials  for  the  formation  of  the  bones,  and  necessary  con- 
stituents of  the  blood. 

*  Tlie  milk  was  taken  from  a  farmer's  wife,  a  strong  healthy  female,  of 
twenty-eight  years  of  age.  The  specimen  analysed  was  obtained  on  the 
twenty-iirst  day  after  her  confinement,  the  child  being  her  third ;  her  food 
consisted  prmcipally  of  gruel.  She  was  confined  to  bed;  and  on  this 
account  the  casein  may  be  in  smaller  quantity  than  usual,  and  the  butter 
in  excess. 

t  The  analysis  of  the  milk  of  the  cow  is  the  average  of  several  analyses 
of  milk  taken  when  the  cow  was  in  the  field. 
%  Peligot,  An.  de  Ch.  et  de  Phys.,  vol.  Ixii.,  p.  432, 
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Casein^  although  of  the  same  composition  as  vegetable  albumen 
and  gluten^  differs  from  them  materially  in  its  properties.  It  is 
soluble  in  water>  and  does  not  coagulate  by  heat  Such  properties 
obviously  fit  it  for  the  nutrition  of  a  young  animal^  in  whom  the 
organs  of  digestion  are  not  yet  matured. 

The  young  ruminant^  subsisting  on  the  milk  of  its  mother, 
does  not  require  that  complicated  system  of  stomachs  which  after- 
wards becomes  necessary  for  the  proper  comminution  of  its  food. 
Accordingly  we  find  that  the  aperture  of  the  first  and  second 
stomach  is  entirely  closed,  and  the  folds  of  the  third  adhere  to- 
gether so  as  to  form  a  narrow  tube.  The  milk  passes  at  once 
into  the  fourth  stomach,  which  is  the  seat  of  true  digestion.  This 
arrangement  of  itself  indicates  that  the  food  of  the  young  animal 
ought  to  be  liquid^  even  when  it  is  deprived  of  the  milk  of  its 
parent.  It  is  for  tins  reason  that  the  weaning  of  a  calf  must  take 
place  very  gradually. 

There  cannot  be  the  slightest  doubt  that  the  future  health  and 
constitution  of  the  adult  in  a  great  measure  depends  upon  its 
judicious  and  generous  treatment  when  young.  Nature  has 
pointed  out  to  us,  in  the  milk  of  the  mother,  not  only  the  proper 
food  of  the  child,  but  has  exhibited  also  in  it  the  model  after 
which  all  food  should  be  prepared.  I  do  not  mean  that  the  adult 
should  receive  the  various  constituents  of  its  food  in  the  same 
proportion  as  the  child,  but  that  none  of  these  constituents  should 
be  absent  In  the  milk  of  the  cow,  the  amount  of  unazotised 
matter^  or  of  the  part  of  milk  destined  for  the  support  of  respira- 
tion, is  only  about  double  that  of  the  azotised  portion,  or  of  that 
part  which  forms  flesh.  In  the  food  of  adult  cattle  the  propor- 
tion of  the  former  to  the  latter  is  about  six  to  one.  But  the  un- 
azotised constituents  of  the  food  of  adults  consist  principally  of 
starch,  sugar,  and  gum,  whilst  those  in  the  food  of  children  con- 
sist of  butter  and  sugar.  The  butter  contains  a  very  large  amount 
of  carbon  and  of  hydrogen,  and,  therefore,  a  less  quantity  of  it  suf- 
fices to  sustain  the  heat  of  the  body  than  of  any  of  the  other  sub- 
stances now  mentioned.  Thus  milk  is  actually  better  adapted 
for  the  support  of  the  rapid  respiration  of  a  young  animal  than 
other  kinds  of  food.  The  large  proportion  of  casein  in  milk  is 
obviously  indispensable  to  furnish  materials  for  the  rapid  increase 
of  the  body. 

Any  interference  with  the  order  of  nature  in  the  rearing  of 
young  stock  is  improper.  But  it  sometimes  occurs  in  England 
that  calves  are  allowed  to  suck  only  for  a  few  days,  and  after- 
wards are  fed  upon  skimmed  milk.  In  separating  cream  from 
milk,  we  remove  most  of  its  butter,  as  well  as  part  of  the  casein. 
Skimmed  milk  is  therefore  destitute  of  the  principal  ingredient 
destined  by  nature  for  the  support  of  respiration  and  sustenance 
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of  the  temperature  of  the  body  of  the  young  animal.  The 
proportion  between  the  unazotised  and  azotised  matter  is  com- 
pletely altered,  and  the  nutrition  of  the  animal  is  placed  in 
an  unnatural  condition.  This  is  far  from  being  an  universal 
practice.  Earl  Spencer,  to  whose  judgment  on  this  point  we 
cannot  pay  too  high  a  deference,  feeds  his  calves  for  three  months 
on  unskimmed  milk,  and  afterwards  on  skimmed  milk,  to  which 
he  adds  the  meal  of  oats  or  of  barley.*  In  this  practice,  which 
forms  a  striking  contrast  with  the  preceding,  we  find  that,  e^'en 
when  it  is  considered  necessary  to  withdraw  the  butter  from  the 
milky  the  proportion  of  food  fitted  for  the  support  of  respiration 
is  compensated  by  the  increased  amount  of  unazotised  matter  in 
the  meal  with  which  it  is  mixed. 

Although  it  is  a  very  false  economy  to  stint  the  allowance  of 
food  to  a  young  animal,  there  may  possibly  be  certain  crises  in 
which  the  same  liberal  allowance  cannot  be  given,  as  in  the  case 
now  mentioned.  The  demand  for  milk  has  made  the  farmer 
very  desirous  to  discover  certain  substitutes  for  that  valuable  fluid. 
The  late  Duke  of  Northumberland  prepared  skimmed  milk  with 
treacle  and  linseed  oil-cake,  and  it  is  stated  that  this  mixture  has 
been  found  to  succeed. f  Here  the  sugar  in  the  treacle,  with 
the  fat  and  gum  of  the  oil-cake,  served  to  compensate  for  the 
cream  removed  from  the  milk.  Cream,  however,  contains  also  a 
quantity  of  casein,  which  is  not  supplied  in  this  mixture.  Bruised 
flax-seed,^  and  an  infusion  of  hay,§  have  been  added  to  skimmed 
milk  for  a  similar  purpose. 

On  this  subject  it  may  be  worthy  of  remark  that  the  only  kind 
of  food  in  which  casein  exists  is  that  derived  from  leguminous 
plants,  such  as  beans,  peas,  and  lentils.  When  bean-flour  is 
softened  and  ground  up  with  water,  and  the  infusion  passed 
through  a  sieve,  the  water  is  found  to  contain  casein,  fat  (butter), 
and  starch.  The  latter  deposits  by  standing ;  and  the  infusion 
has  now  all  the  characters  of  skimmed  milk,  as  in  fact,  with  the 
exception  of  sugar  of  milk,  and  butter,  it  is  precisely  identical  with 
it.  The  addition  of  some  fatty  and  gummy  matter  (as  an  infusion 
of  linseed-cake)  would  more  nearly  approximate  it  to  the  com- 
position of  ordinary  milk.  And  it  is  well  worthy  of  remark, 
that  in  several  districts  of  England,  and  in  many  of  Scotland, 
pea  or  bean  soup  is  very  frequently  given  to  young  calves. 

I  merely  put  this  forward  in  a  chemical  point  of  view,  my 


*  Earl  Spencer  has  found  that  sago  forms  an  excellent  mixture  with 
skimmed  milk  for  weaning  calves.  The  sago,  principally  starch,  forms  an 
equivalent  for  butter. 

t  Dickson's  Practical  Agriculture,  vol.  ii.,  p.  987. 

%  Annals  of  Agriculture,  vol.  xxiii. 
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object  being  to  explain  principles,  and  not  to  recommend  changes 
in  practice  of  which  I  may  be  ignorant.  I  therefore  distinctly 
protest  against  such  a  construction  of  my  statements.  If  the 
farmer  be  obliged  to  find  some  substitute  for  his  milk>  I  only 
recommend  so  far,  that  he  will  carefully  examine  the  composition 
of  milk,  as  already  given,  and  the  composition  of  the  various  kinds 
of  food,  and  in  his  substitute  arrange  the  materials  of  which  it  is 
composed  as  nearly  as  possible  after  the  great  type  which  nature 
has  given  to  us.  It  ought  not  to  be  forgotten  that  the  casein  of 
milk  and  beans  diflfers  from  the  albumen  found  in  other  kinds  of 
food^  by  its  solubility  in  water.  This  solubility  must  serve  some 
purpose  in  the  nutrition  of  the  young  animal.  Milk,  peas,  and 
beans,  all  containing  casein,  are  found  to  be  highly  favourable  in 
the  early  stages  of  fattening  pigs,  as  it  is  said  to  keep  a  young 
h<^  growing ;  while  meal  is  preferred  towards  the  end>  being,  as 
it  is  termed,  more  forcing,"  or,  in  other  words,  because  it  con- 
tains more  ingredients  fitted  for  the  production  of  tallow.  These 
facts  show  a  similarity  in  the  action  of  milk  and  of  leguminous 
food  which  should  not  be  lost  sight  of  by  farmers. 

As  the  growth  of  an  animal  depends  upon  the  activity  of  its 
vital  powers,  it  must  be  obvious  that  every  care  should  be  taken 
to  sustain  and  increase  these.  Exposure  to  cold  diminishes  the 
energy  of  vitality  (the  cause  of  increase),  and  elevates  that  of  the 
chemical  powers  (the  cause  of  waste).  And  this  view  is  con- 
sonant with  experience ;  for  it  is  well  known  that  young  stock  do 
not  thrive  well  unless  protected  from  cold.  The  state  of  health 
consists  in  an  ascendancy  of  vitality  over  chemical  affinity.  Young 
stock  should  not  be  treated  in  a  manner  similar  to  fattening  cattle ; 
because^  as  we  shall  afterwards  show^  fattening  consists  in  pro- 
ducing an  unnatural  condition.  The  great  object,  then,  in  rearing 
young  stock  is  to  obtain  a  proper  development  of  all  the  organs 
of  the  body,  and  this  can  only  be  done  by  furnishing  them  with  a 
rich,  generous  diet,  with  a  proper  degree  of  exercise,  and  by 
keeping  them  warm  and  dry.  If  every  endeavour  be  not  made 
to  cherish  the  vital  powers  in  youth,  the  chemical  forces,  ever 
ready  to  destroy  the  parts  insufficiently  protected  by  ritality, 
will  prevent  or  retard  the  proper  development'  of  the  body. 
Vitality  must  therefore  be  furnished  with  the  proper  materials 
(casein^  albumen,  &c.)  to  rear  the  structure  of  the  body.  Its 
powers  must  be  sustained  by  keeping  the  body  of  a  proper  tem- 
perature by  means  of  food  adapted  for  the  supix)rt  of  respira- 
tion, aided  by  external  warmth ;  and  the  organs  in  which  it 
resides  must  be  rendered  more  fit  for  its  habitation  by  their  proper 
exercise. 

The  great  point,  then,  in  the  rearing  of  stock  is  to  take  care 
that  the  vital  powers  are  always  predominant  over  the  chemical. 

VOL.  IV.  R 
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Attention  to  these  considerations  will  easily  point  out  the  kinds 
of  food  which  are  best  adapted  for  a  growing  animal.  Thus 
potatoes,  without  an  admixture  with  other  food,  would  be  highly 
improper,  because  they  do  not  contain  sufficient  albumen  to 
supply  the  materials  necessary  for  the  growing  frame.  But  it 
would  be  quite  proper  to  mix  potatoes  with  other  food  rich  in 
albumen,  for  its  starch  might  support  the  respiration  and  heat 
of  the  animals  with  more  economy  than  another  food  containing 
much  albumen  but  a  less  abundant  supply  of  substances  fitted 
for  respiration. 

It  is  a  mistake  into  which  many  breeders  fall  to  deprive  the 
young  animal  of  exercise  by  confining  it  entirely  in  the  stall. 
Such  a  procedure  is  perfectly  correct  with  a  fattening  calf,  but 
not  with  one  which  is  rearing.  The  muscular  apparatus  of  a 
young  animal  requires  a  certain  degree  of  exercise,  without  which 
it  cannot  increase.  Unless  the  vitality  residing  in  the  various 
organs  be  called  into  action,  it  becomes  enfeebled ;  and  as  vitality 
is  the  cause  of  increase  in  the  body,  any  diminution  of  its  power  is 
highly  prejudicial  to  growth.  The  amount  of  exercise  must  of 
course  vary  with  the  age  of  the  animal.  A  child  at  the  breast 
sleeps  twenty  hours  of  the  day,  and  consequently  wakes  only  four. 
The  vitality  being  in  the  ascendancy  during  deep^  the  mass  of 
the  body  rapidly  increases.  The  limbs  of  a  young  child  are  not 
adapted  for  its  support,  and  hence  it  is  unnecessary  to  exercise 
them.  But  a  calf  or  a  sheep  possesses  limbs  fitted  for  a  certain 
amount  of  progression,  and  by  permitting  their  due  exercise  the 
health  of  the  animal  is  sustained.  But  whilst  we  should  endea- 
vour, in  the  rearing  of  cattle,  to  use  every  means  to  keep  the 
animal  in  its  normal  state  of  health,  our  treatment  must  be 
entirely  different  when  we  desire  to  fatten  the  same  animal. 

II.  In  my  last  lecture  I  endeavoured  to  convince  you  of  Liebig^s 
theory,  that  every  motion,  however  trivial,  is  accompanied  by  a 
waste  of  matter  in  the  body.  I  proved  to  you  also,  by  reference 
to  your  own  experience,  that  the  heat  of  an  animal  is  supported 
by  a  combustion  of  the  food  which  it  consumes ;  and  consequently 
that  more  food  is  necessary  in  cold  than  in  hot  weather.  I  cited 
in  proof  of  this  the  beautiful  experiments  of  Earl  Ducie  and  Mr. 
Childers,  and,  in  further  confirmation  of  the  same  fact,  I  may 
bring  forward  the  evidence  of  Mr.  Morton,  who  assures  me  that 
"  sheep  will  consume  more  turnips  in  the  cold  wet  days  of  winter 
than  when  the  weather  is  dry  and  warm,  and  in  frosty  weather 
than  in  mild,  dry  weather ;  and  the  difference  in  their  consump- 
tion," Mr.  Morton  states,  I  find  to  be  equal  to  one-fourth  of  the 
whole  of  their  food.*'*    Mr.  Pusey  also  informs  me  that  a  farmer 
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of  great  practical  experience  assured  him  that  pigs  fatten  fester  in 
8iunmer«  with  the  same  food>  than  they  do  in  winter. 

But  after  the  facts  which  I  have  had  the  honour  of  laying 
before  you  on  a  former  occasion^  I  trust  that  further  proofs  are 
unnecessary.  If  then  you  admit  that  warmth  is  an  equivalent  for 
food — ^for  the  acknowledgment  that  animal  heat  is  produced  by  the 
combustion  of  food  is  tantamount  to  this  admission — then  you 
must  at  once  see  the  advantage  of  protecting  a  fattening  animal 
from  the  cold.  Anything  that  tends  to  cool  the  body  of  an  animal 
is  equivalent  to  a  waste  of  food.  All  practical  farmers  allow  that 
warmth  is  favourable  to  the  fattening  of  cattle,  though  very  few 
act  up  to  the  principle  implied  in  this  admission.  We  have  seen 
that  the  saving  of  food  occasioned  by  the  partial  protection  of  a 
shed,  in  the  experiment  made  by  Earl  Ducie,  amounted  to  one* 
fourth  of  the  whole  food ;  and  in  the  second  series  of  experiments 
of  Mr.  Childers,*  where  motion  was  at  the  same  time  prevented, 
the  saving  amounted  to  as  much  as  one-half.  Would  it  be  worthy 
of  trial  whether  covering  stall-fed  cattle  with  something  warm,  in 
a  manner  similar  to  horses,  might  not  lead  to  beneficial  results  ? 

In  whatever  way  warmth  be  given  to  fattening  animals,  it  is 
certain  that  nothing  will  conduce  more  to  the  economy  and  profit* 
able  return  of  the  food.  It  is  the  protection  from  cold  which 
constitutes  one  of  the  advantages  of  stall-feeding. 

Another  great  advantage  obtained  by  stall-feeding  is  the  de* 
privation  of  exercise.  We  have  already  stated  the  true  state  of 
health  of  an  adult  animal  is,  that  the  supply  of  food  to  the  body 
should  be  equal  to,  but  should  not  exceed,  the  waste  of  matter 
expended  in  the  production  of  motion. f  This  is  not  the  state 
desired  in  a  fattening  animal.  We  wish  a  diseased  condition,  or 
the  state  in  which  the  increase  of  the  body  is  far  greater  than 
the  waste.  We  can  best  throw  an  animal  into  this  condition  by 
removing  or  diminishing  the  causes  of  waste. 

Now  the  primaq^  cause  of  waste  is  the  oxygen  of  the  air.  It 
only  acts,  however,  on  the  tissues  of  the  body,  when  they  are 
undefended  by  the  antagonist  power,  vitality.  This  occurs,  as  we 
have  repeatedly  explained,  when  a  vital  movement  is  effected. 
During  motion  the  number  of  respirations  of  an  animal  is  in- 
creased ;  and  accordingly  the  system  receives  more  oxygen,  which 
never  again  escapes  from  it  without  carrying  away  either  part  of 
the  body  or  part  of  the  food  which  has  entered  the  body.  Hence, 
by  depriving  an  animal  of  motion,  we  diminish  the  number  of  its 
respirations,  and  consequently  the  cause  of  waste,  and  we  husband 
the  powers  of  vitality.    We  have  already  shown  that  the  vitality 

*  Journal,  vol.  1.  p.  407. 

+  This  state  is  exhibited  in  a  healthy  adult  man,  who  is  found  to  weigh 
the  same  at  the  end  of  tlie  year  as  he  did  at  the  beginning. 
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of  a  plant  is  wholly  engaged  in  increasing  the  mass  of  its  sab- 
stance,  and  that  none  of  it  is  expended  in  executing  the  commands 
of  volition.  In  stall-feeding  cattle  we  impart  to  them  a  vegetative 
life.  The  vitality  of  the  animal  in  its  natural  or  wild  state  is 
principally  employed  in  executing  vital  movements,  but  in  tbe 
stall  these  are  in  a  great  measure  prohibited.  Now  this  mys- 
terious principle  of  life  is  never  at  rest.  Its  powers  are,  therefore, 
employed  in  mcreasing  the  mass  of  the  body  in  which  it  resides. 

Whilst  pigs  are  growing,  they  are  permitted  the  use  of  a  yard ; 
but  when  it  is  desired  to  fatten  them,  they  are  confined  to  a  sty. 
This  confinement  is  to  prevent  any  waste  of  matter  in  the  pro- 
duction of  motion.  Some  even  confine  the  pigs  in  sties  so  narrow 
that  they  are  unable  to  turn,  and  as  dark  as  possible,  in  order  to 
induce  them  to  sleep.  Most  farmers  are  aware  of  the  fact  that 
young  calves,  sheep,  and  pigs  fatten  more  quickly  in  the  dark 
than  in  the  light  The  explanation  of  this  fact  is  simply  this, 
that  they  pass  more  of  their  time  in  sleep.  Sleep  is  that  portion 
of  the  life  of  an  animal  when  the  principal  growth  of  its  body 
takes  place.  In  sleep  all  the  voluntary  motions  cease :  vitality, 
therefore,  now  increases  the  mass  of  the  body,  as  its  force  is  not 
expended  in  producing  motion.  It  is  for  this  reason  that  we  like 
those  lethargic  pigs  which  stagger  to  the  trough  in  a  lazy  way,  and 
sleep  as  soon  as  they  have  finished  eating.  Very  little  matter 
being  expended  in  motion,  they  rapidly  increase  in  size.  The 
phlegmatic  Chinese  or  Neapolitan  pig  fattens  quickly,  whilst  the 
unimproved,  long-legged  Irish  pig,  which  gallops  about  at  such 
an  extraordinary  rate,  expends  all  its  food  in  the  production  of 
force,*  and  does  not  grow  rapidly. 

Perhaps  the  greatest  refinement  in  fattening  is  exhibited  in  the 
manner  of  feeding  ortolans.  The  ortolan  is  a  small  bird  esteemed 
a  great  delicacy  by  Italians.  It  is  the  fat  of  this  bird  which  is  so 
delicious;  but  it  has  a  peculiar  habit  of  feeding,  which  is  opposed 
to  its  rapid  fattening — this  is,  that  it  feeds  only  at  the  rising  of 
the  sun.  Yet  this  peculiarity  has  not  proved  an  insurmountable 
obstacle  to  the  Italian  gourmands.  The  ortolans  are  placed  in 
a  warm  chamber,  perfectly  dark,  with  only  one  aperture  in  the 
wall.  Their  food  is  scattered  over  the  floor  of  the  chamber.  At 
a  certain  hour  in  the  morning  the  keeper  of  the  birds  places  a 
lantern  in  the  orifice  of  the  wall ;  the  dim  light  thrown  by  the 


•  Dr.  Drury,  the  physician  to  the  private  lunatic  asylum  in  Glasgow,  in- 
formed me  that  very  violent  patients  eat  an  enormous  quantity  of  food,  and 
yet  never  become  fat ;  while  low  lethargic  patients  (when  they  are  not 
melancholic)  have  great  tendency  to  become  so.  In  the  first  case,  the 
violent  muscular  exertions  of  the  unhappy  patients  exhaust  the  food  which 
they  consume ;  in  the  latter  case,  it  produces  increase  of  size,  from  not 
teing  expended  in  the  production  of  force. 
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lantern  on  the  floor  of  the  apartment  induces  the  ortolans  to  be* 
lieve  that  the  sun  is  about  to  rise,  and  they  greedily  consume  the 
food  upon  the  floor.    More  food  is  now  scattered  over  it,  and  the 
lantern  is  withdrawn.     The  ortolans,  rather  surprised  at  the 
shortness  of  the  day,  think  it  their  duty  to  fall  asleep,  as  night  has 
spread  his  sable  mantle  round  them.    During  sleep,  little  of 
the  food  being  expended  in  the  production  of  force,  most  of  it 
goes  to  the  formation  of  muscle  and  fat.*    After  they  have  been 
allowed  to  repose  for  one  or  two  hours,  in  order  to  complete  the 
digestion  of  the  food  taken,  their  keeper  again  exhibits  the  lantern 
through  the  aperture.    The  rising  sun  a  second  time  illuminates 
the  apartment,  and  the  birds,  awaking  from  their  slumber,  apply 
themselves  voraciously  to  the  food  on  the  floor;  after  having 
discussed  which,  they  are  again  enveloped  in  darkness.  Thus 
the  sun  is  made  to  shed  its  rising  rays  into  the  chamber  four  or 
five  times  every  day,  and  as  many  nights  follow  its  transitory 
beams.    The  ortolans  thus  treated  become  like  little  balls  of  fat 
in  a  few  days.    The  process  speaks  much  for  the  ingenuity  of  its 
inventor^  if  it  does  not  for  the  intellect  of  the  ortolan.    In  this 
refined  mode  of  feeding,  every  condition  for  the  fattening  of  an 
animal  is  united — i,  e.  warmth,  plenty  of  food,  want  of  exercise. 

It  is  a  question  often  asked^  and  one  which  I  shall  not  pre- 
sume to  answer^  whether  cattle  should  be  fed  in  stalls  or  in  small 
yards  with  sheds  attached.  Certainly  the  former  would  appear  at 
first  sight  to  be  the  most  preferable,  because  less  motion  is  per- 
mitted. But  it  is  also  possible  that,  the  health  of  the  animal 
being  impaired  by  this  treatment,  the  energy  of  the  vital  principle 
may  be  so  far  subdued  as  to  prevent  a  rapid  increase  of  the  body ; 
while^  the  health  being  better  in  the  latter  case,  and  only  a  small 
amount  of  exercise  permitted,  the  increased  energy  of  the  vital 
jwwers  may  more  than  compensate  for  the  loss  experienced  by 
the  motion  of  the  animal.  The  flesh  of  the  cattle  in  the  yards 
must  also  be  firmer  and  more  fitted  for  the  butcher^  while  the 
cattle  tied  to  stakes  will,  in  all  probability,  be  possessed  of  more 
tallow.  I  have  already  discussed,  in  my  former  lecture,  the  con- 
ditions for  producing  tallow  and  flesh  in  an  animal,  and  have  at 
the  same  time  pointed  out  the  different  kinds  of  food  best  adapted 
for  each  of  these  purposes.  I  do  not,  therefore,  again  refer  to 
this  subject,  except  to  say  that  the  condition  of  an  animal,  either 
as  to  tallow  or  to  flesh,  may  be  made  to  suit  the  wishes  of  its 
feeder,  by  attention  to  the  chemical  composition  of  its  food. 

The  manure  obtained  from  animals  stall-fed  must  differ  con- 
siderably from  that  dropped  in  the  field.    When  exercise  is 


*  Part  is  expended  in  restoring  the  tissues  exhausted  by  the  involuntary 
motions. 
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permitted,  the  urine  of  the  animal  is  richer  in  nitrogen  than  dial 
voided  in  the  stall ;  for  the  nitrogenous  matter  of  the  tissues  ex- 
pended in  the  production  of  force  is  separated  from  the  system  in 
the  form  of  urine.  In  the  stall-fed  animal  there  is  comparatively 
little  waste  of  matter,  and  hence  the  value  of  the  urine,  in  its 
ammoniacal  ingredients,  is  considerably  diminished.  As  less  food 
suffices  for  the  sustenance  of  the  animal  in  the  stall,  this,  together 
with  the  diminished  waste  of  its  tissues,  decreases  the  amount  of 
manure,  and  renders  it  poorer  in  inorganic  ingredients  than  that 
furnished  by  grazing  animals.  The  opposite  opinion  is  generally 
entertained.  This  arises  from  the  drcumstance  that  the  manure 
from  stall-fed  animals  is  more  efficacious,  both  from  its  better 
preservation  and  more  profitable  distribution  over  the  land.  Still 
this  does  not  invalidate  the  conclusion,  that  the  manure  of  an 
animal  fed  in  the  field  is  of  more  value  in  a  chemical  point  of 
view  than  that  of  one  fed  in  the  stall  upon  the  same  food. 

Yet  it  would  be  very  absurd  to  use  this  as  an  objection  to  the 
introduction  of  stall-feeding,  as,  in  such  a  case,  the  objector  must 
be  prepared  to  assert  that  the  manure  obtained  from  an  animal  is 
of  more  value  than  its  flesh ;  for  the  increased  value  of  the  dung 
of  a  grazing  animal  arises  from  a  waste  of  its  muscular  apparatus. 
When  cattle  are  fed  on  artificial  food^  the  composition  of  the 
manure  depends  upon  the  quantity  of  inorganic  ingredients  con- 
tained in  the  food  consumed.  Thus  100  lbs.  of  mangold- wurzel 
contain  only  1  lb.  of  earthy  matter,  while  the  same  quantity  of 
linseed-cake  contains  7  lbs.  of  the  same  ingredients.  But  as  only 
a  certain  portion  of  the  latter  is  necessary  for  the  formation  of  the 
bones,  the  remainder  is  separated  by,  and  enriches,  the  excre- 
ments. Hence  it  is  that  certain  kinds  of  food  produce  more 
valuable  manure  than  others. 

III.  We  have  now  to  consider  one  of  the  most  important 
branches  of  feeding  cattle,  viz.  for  dairy  purposes.  Attention 
to  scientific  principles,  in  this  department  of  feeding,  is  likely  to 
lead  to  the  most  beneficial  results. 

Milk  is  one  of  the  most  important  secretions  of  the  body.  It 
has  already  been  stated  that  it  consists  of  casein  (cheese),  butter, 
sugar-of-milk,  and  various  earthy  and  alkaline  salts.  Potash  is 
perfectly  indispensable  to  its  formation :  indeed,  this  alkali  seems 
to  be  the  means  by  which  the  albumen  in  the  body  is  rendered 
soluble,  and  consequently  converted  into  casein.  We  know  little 
or  nothing  of  the  nature  of  secretion :  we  only  know  that  certain 
glands  have  the  power  of  appropriating  particular  parts  of  the 
organism  or  of  food,  in  order  to  produce  fluids,  which  are  either 
separated  from  the  system,  or  perform  some  new  functions  in  it 
In  the  secretions  the  chemical  forces  play  an  important  part,  al- 
though the  peculiar  nature  of  their  action  is  but  imperfectly 
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understood.  We  know>  for  example^  that  the  albumen  contained 
in  the  serum  of  blood  may  be  converted  into  casein  by  mixture 
with  a  little  caustic  potash  (Scherer)  :  but  we  are  entirely  ignorant 
how  the  conversion  is  efiTected  in  the  animal  economy.  Potash  is 
quite  indispensable  to  the  formation  of  milk,  and  hence  it  is 
highly  probable  that  the  transformation  of  albumen  into  casein 
proceeds  in  the  way  already  described :  but  it  does  so  under  the 
direction  of  vitality ;  for  we  are  aware  that  the  composition  of  the 
secretion  of  milk  or  tears  is  influenced  by  nervous  and  mental 
afifections,  as  well  as  by  many  other  causes  which  tend  to  alter  the 
state  of  the  vital  forces  in  the  body. 

It  is  a  q^uestion  of  some  interest,  whether  the  amount  of  casein 
in  milk  is  increased  by  the  waste  of  the  tissues  of  the  body  ?  The 
milk  of  a  cow  in  the  meadow  contains  more  casein  than  that  of  a 
stall-fed  cow ;  and  I  have  found  that  the  evening's  milk  generally 
contains  more  casein  than  milk  obtained  in  the  morning.  In  the 
first  case,  the  cow  in  a  meadow  obtains  exercise,  and  consequently 
the  tissues  of  its  body  undergo  a  certain  degree  of  waste ;  while  in 
the  latter  case  a  similar  condition  holds,  for  during  the  day  a  cow 
has  more  exerdse  than  at  night :  still  these  cases  might  be  ex- 
plained on  the  supposition  that  the  proportion  of  butter,  sugar- 
of-milk,  and  water,  in  the  milk,  varied  in  the  different  states. 
But  another  strong  proof  of  our  view  is  drawn  from  the  composi- 
tion of  the  milk  of  a  cow  immediately  after  its  parturition. 
During  labour  the  muscles  are  thrown  into  a  violent  state  of 
action,  which  occasions  a  proportionate  waste  of  the  tissues  of  the 
body:  as  parturition  generally  continues  for  several  hours,  the 
waste  of  matter  in  the  body  is  very  considerable.  Now  if  this 
waste  of  the  tissues  actually  increased  the  amount  of  casein  in  the 
milk,  we  should  expect  to  find  a  notable  increase  of  that  body  in 
the  milk  of  a  cow  which  has  just  calved :  and  this  we  know  to  be 
the  case ;  for  such  milk  is  quite  thick  with  cheese.  Boussingault 
found  the  composition  of  the  milk  of  a  cow,  before  the  calf  had 
been  allowed  to  suck,  as  follows 

Casein  •  .  15.0 

Butter  .  .  2.6 

Sugar  .  .  3.6 

Ashes  •  •  0.3 

Water  .  .  18.5 


100.0 

Here  then  we  find  that  the  milk  contained  15  per  cent,  of 
casein,  while  the  milk  of  the  same  cow  usually  contained  only 
3  per  cent.,  or  one-fifth  the  quantity.  I  am  quite  aware  that 
there  is  some  difficulty  in  conceiving  a  separation  of  part  of  the 
organism  without  a  destruction  of  its  chemical  composition ;  but. 
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in  the  present  state  of  our  knowledge,  we  cannot  deny  that  a 
separation  might  take  place  by  a  simple  alteration  of  the  chemical 
nature  of  the  components  of  the  organism,  without  a  change  in 
composition :  thus  the  alkalis  liberated  by  the  destruction  of  a 
tissue  might  possibly  convert  the  albumen  in  the  blood  into 
casein,  and  thus  the  waste  of  the  tissue  would  indirectly  increase 
the  amount  of  casein  in  the  milk.  The  cases  already  cited  mi^t 
be  explained  on  this  supposition.*  We  have  the  more  insisted 
upon  this  point,  because  by  it  may  be  explained  several  apparently 
anomalous  circumstances  in  dairy-farming. 

The  second  principle  connected  with  milk  which  we  ought  to 
consider  is  the  production  of  its  butter.  We  have  already  stated 
our  experiments  (Memoirs  of  the  Chemical  Society,  vol.  i.)  against 
the  theory  of  Dumas,  that  the  butter  contained  in  the  milk  of  a 
cow  is  solely  derived  from  the  fat  in  its  food  :  this  doubtless  has 
a  very  considerable  influence  ;  but  we  conceive  that  the  formation 
of  fat  from  starch,  as  pointed  out  by  Liebig,  is  too  well  supported 
by  agricultural  experience  to  be  denied.  In  the  opinion  of  the 
latter  chemist,  fat,  and  consequently  butter,  is  produced  by  a 
separation  of  oxygen  from  the  elements  of  starch.  The  butter, 
when  once  formed,  is  very  easily  consumed  by  the  oxygen  of  the 
air. 

Sugar-of-milk,  or  lactine  as  it  is  sometimes  called,  closely 
resembles  starch  in  its  chemical  characters,  and  differs  from  it  in 
composition  only  by  containing  more  of  the  elements  of  water. 
According  to  Liebig  {Animal  Chemistry,  p.  73),  starch  may  be 
considered  as  composed  of  12  atoms  of  carbon  with  10  atoms  of 
water,  while  sugar-of-milk  may  be  viewed  as  starch,  with  2  atoms 
of  water  in  addition.  Hence,  in  a  chemical  point  of  view^  there 
is  no  difficulty  in  accounting  for  its  formation. 

We  are  now  prepared  to  consider  the  practice  of  dairying. 

In  woman  we  find  that  anything  which  tends  to  annoy  her,  to 
irritate  her  feelings,  or  produce  an  exhibition  of  anger,  occasions 
at  the  same  time  a  partial  destruction  of  the  valuable  constituents 
of  her  milk.  We  have  it  in  our  power  to  observe  these  effects  in 
woman  with  more  accuracy  than  in  the  lower  animals,  though 
doubtless  similar  feelings  will  produce  in  both  the  same  change  in 
the  composition  of  the  milk.  The  milk  of  a  woman  who  has 
experienced  a  violent  and  sudden  fit  of  anger  is  found  to  be  quite 


•  It  may  be  objected  to  this  view,  that,  were  the  explanation  now  given 
correct,  the  milk  obtained  after  calving  should  contain  a  large  quantity  of 
alkaline  salts,  while  in  reality  the  analysis  of  Boussingault  gives  an  un- 
usually small  proportion.  But  we  have  shown  in  another  paper  that  the 
method  employea  by  Boussingault  for  estimating  the  ashes  of  milk  is 
inaccurate ;  and  that  the  ashes  in  milk  are  always  much  higher  than  ex- 
hibited in  his  analyses. 
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Bonr :  hence  it  is  requisite  that  wet-nurses  should  be  kept  in  a  state 
of  perfect  tranquillity  both  in  mind  and  in  body.* 

For  a  similar  reason  it  is  necessary  in  dairy-farming  to  use 
every  means  to  insure  the  tranquillity  of  our  milch-cows.  Harsh 
treatment  exerts  a  very  injurious  action  on  the  nature  of  the  milk^ 
both  from  mental  and  physical  causes.  Dairymen  are  well  aware 
of  the  evil  results  which  follow^  if  cows  be  harassed  either  by 
dogs  or  by  harsh  keepers. 

The  great  cause  which  renders  milk  poor,  that  is,  deprives  it 
of  its  proper  quantity  of  butter,  is  the  respiration  of  too  great  an 
amount  of  oxygen.  This  gas  combines  so  easily  with  butter,  that 
it  is  of  great  importance  to  prevent  an  excess  from  entering  the 
body.  Now  the  number  of  respirations  is  increased,  either  by 
exercise,  or  by  external  cooling — hence  more  oxygen  in  these 
cases  enters  the  system,  and  consumes  a  proportional  quantity  of 
the  butter  of  the  milk.  You  all  know  when  a  cow  runs,  on  its 
way  home  to  be  milked,  that  the  milk  becomes  hot,  and  is  prone 
to  sourness.  The  running  increases  the  number  of  its  respira- 
tions, and,  consequently,  the  amount  of  oxygen  which  enters  its 
system.  This  oxygen  unites  with  the  butter,  or,  in  common  lan- 
guage, bums  it ;  and  the  heat  produced  in  the  milk  is  the  result 
of  the  combustion  of  the  butter.  The  milk  in  such  a  case  is  also 
reduced  in  volume :  this  is  partly  owing  to  the  evaporation  of  its 
water  by  means  of  the  heat  thus  produced ;  hence  it  is  that  such 
milk  is  much  poorer  than  usual,  and  apt  to  enter  into  acidity ;  hence 
also  your  practice  of  driving  home  to  be  milked  only  those  cows 
which  feed  near  home,  while  those  at  a  distance  from  it  are 
milked  in  the  fields.  The  amount  of  oxygen  inhaled  being  too 
considerable,  when  the  animals  are  driven  from  a  distance,  the 
butter  is  partly  consumed.  To  obviate  an  excessive  respiration  of 
oxygen,  we  find  that  all  good  dairymen  permit  their  cows  to  walk 
home  as  leisurely  as  they  themselves  will  do,  and  never  allow  their 
driver  to  accelerate  their  pace. 

A  singular  system  is  frequently  pursued,  which  may  be  ex- 
plained on  this  principle.  In  hot  weather  in  summer,  the  cows 
are  fed  in  the  stall  during  the  day,  and  turned  out  to  grass  during 
the  night  Cattle  are  apt  to  be  annoyed  by  the  flies  and  by  the 
heat  during  the  day.  The  former  cause  them  to  move  about 
to  avokl  their  attacks,  and  thus  they  respire  a  greater  amount 
of  oxygen.  This  oxygen  consumes  that  j^art  of  the  food  which 
otherwise  would  have  been  transformed  into  butter ;  but  when 
let  out  at  night,  they  are  not  thus  disturbed,  and  the  darkness 

♦  The  sjrmpathetic  irritation,  which  occasions  a  change  in  the  nature  of 
the  secreted  nuids,  is  conveyed  through  the  sympathetic  system  of  nerves, 
whose  branches  accompany  the  blood-vessels  to  every  part  of  the  body, 
and  are  famished  to  the  heart  and  viscera. 
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prevents  their  wandering  about :  thus  they  obtain  exercise  suffix 
cient  to  furnish  them  with  a  good  appetite^  and  the  butter  in  the 
milk  is  not  consumed.  On  the  other  hand>  if  the  night  proved 
cold>  more  injury  than  good  would  be  experienced  by  this  system, 
for  a  greater  amount  of  butter  would  be  destroyed.  Stall-fed 
cows  furnish  the  greatest  proportion  of  butter,  a  fact  to  which  we 
shall  again  advert.  Any  deficiency  of  heat  must  occasion  a  com- 
bustion of  butter  to  supply  the  requisite  quantity.  On  Uiis 
account  we  select  warm  sheltered  pastures  for  our  cows,  and  do 
not  expose  them  to  sudden  changes  of  temperature.  When  butter 
is  the  object  desired  by  the  dairyman,  too  rich  pasture  cannot  be 
supplied  to  his  cows. 

The  production  of  cheese  in  the  milk  involves  certain  other 
conditions.  I  have  travelled  through  the  principal  cheese  dis- 
tricts to  acquire  information  on  this  point,  but  the  evidence  fur- 
nished by  cheese-dairymen  is  very  conflicting,  and  apparently 
contradictory.  Almost  all  cheese  districts  agree  in  asserting  that 
poor  land  is  best  adapted  for  cheese,  though  there  are  certain 
other  districts  in  which  the  very  reverse  is  affirmed.  This  arises 
•from  the  quality  of  cheese  manufactured :  those  dairies  which  de- 
pend equally  upon  their  butter  and  cheese,  and  prepare  the  latter 
prii^cipally  from  skimmed  milk,  must  possess  rich  pastures  fitted 
principally  for  butter ;  but  in  dairies  such  as  those  of  Somerset- 
shire or  Cheshire,  in  which  butter  is  of  a  secondary  consideration, 
their  pastures  are  in  reality  not  so  rich.  In  Gloucestershire  and 
Somersetshire  I  found  the  opinion  prevalent  that  poor  land  pro- 
duced the  best  (greatest  amount  of  ?)  cheese ;  and  in  the  third 
volume  of  '  Young*s  Six  Months'  Tour  it  is  stated,  'in  Cheshire 
they  find  that  the  inferior  sorts  of  pasture  lands  are  the  best  suited 
for  cheese.' 

In  poor  lands  the  cows  have  more  ground  to  traverse  in  order 
to  obtain  a  sufficiency  of  food^  and  consequently  the  oxygen  re- 
spired by  the  increased  exercise  compels  them  to  eat  a  greater 
quantity.  By  this  increased  quantity  more  cheese  (casein)  is  fur- 
nished to  the  milk.  Land  is  considered  rich,  not  when  its  grass 
abounds  in  albumen,  but  when  it  contains  the  constituents  of  food 
fitted  for  the  production  of  fat.  And,  if  my  opinion  formerly  ex- 
pressed be  correct,  viz.,  that  the  waste  of  the  tissues  increases  in- 
directly the  amount  of  casein  in  the  milk,  then  another  reason  is 
given  why  poorland  should  be  better  adapted  for  the  growth  of 
cheese  than  that  which  is  rich. 

Rich  grasi^r^t.  e»  grass  which  contains  a  large  proportion  of 
carbon)  is  more  fitted  to  sustain  the  animal  heat  of  the  body  than 
grass  of  a  poorer  nature — consequently  less  of  it  is  necessary  for 
this  purpose,  or,  in  the  language  of  agriculturists,  its  eqmvalent 
is  higher.    The  equivalent  of  poor  grass  being  lower,  a  greater 
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quantity  of  it  is  consumed  by  the  animal  for  the  support  of  the 
heat  of  its  body,  and  hence  the  casein  (cheese)  in  the  milk  is  in- 
creased. To  indace  the  cows  to  eat  a  large  quantity  of  food  (an 
indispensable  condition,  as  the  casein  is  in  small  proportion  in 
grass),  we  find  in  large  cheese-farms  that  they  are  driven  to  a 
fresh  pasture  every  day.  Very  little  cheese  is  produced  from  the 
milk  of  stall-fed  cows,  on  account  of  the  small  quantity  of  food 
consumed  in  the  stall  and  consequent  diminution  in  the  amount 
€S  casein.  But  the  pastures  fitted  for  the  production  of  cheese 
should  not  be,  strictly  speaking,  poor;  Stilton,  Cheddar,  and 
Cheshire  cheeses  contain  a  very  large  amount  of  butter — conse- 
quently the  milk  of  the  animal  must  contain  a  considerable 
quantity  of  this  ingredient.  In  some  parts  of  Somersetshire  the 
cows  are  put  into  rich  and  poor  pastures  alternately  after  each 
milking.*  This  ensures  the  requisite  quantity  of  butter,  as  well 
as  of  casmn. 

The.different  flavours  of  the  cheeses  of  various  districts  depends 
more  upon  the  difference  on  the  chemical  state  of  the  rennet  with 
which  it  is  prepared  than  in  the  herbage  upon  which  the  cows 
feed ;  still  there  is  no  doubt  that  particular  plants  impart  a  peculiar 
flavour  to  the  milk.    You  are  well  aware  that  swedes  possess  this 

Eroperty.    Newman,  as  far  back  as  the  commencement  of  the 
ist  century,  observed  that  milk  is  rendered  yellow  by  taking 
safiron,  bitter  by  wormwood,  and  odorous  by  garlic.f 

The  greatest  care  must  therefore  be  taken  in  removing  from 
the  pasture  those  plants  which  may  prove  injurious  to  the  cows 
feedmg  upon  them.  To  give  an  example  of  the  necessity  for 
precaution,  I  may  cite  an  instance  which  fell  under  my  own 
observation.  A  few  months  since  Professor  Liebig,  Dr.  Buck- 
land,  Dr.  Daubeny,  and  myself  were  examining  the  pastures  of 
a  celebrated  cheese-farm  in  Somersetshire.  The  proprietor  of 
the  farm  took  us  to  a  field,  the  grass  of  which  he  affirmed  scoured 
the  cattle  so  much  that  it  was  unfit  for  pasture.  Being  well 
^ware  that  this  was  not  due  to  the  grass,  we  began  to  examine 
the  cause,  and  Dr.  Daubeny  found  that  purging  flax  (linum 
catharticum)  grew  luxuriantly  over  the  whole  field.  This  plant 
is  quite  noted  for  its  purgative  action,  and  at  once  explained  the 
mystery.  The  next  pasture  to  which  we  were  taken  had  quite  the 
opposite  character ;  and  the  cattle,  after  feeding  on  the  first,  used 
to  resort  to  the  second  to  correct  the  purgative  effects  received  by 
this  noxious  plant.  In  this  new  pasture  we  found  the  common 
tormentil  or  septfoil  (potentilla  tormentilla)  abounding,  a  plant 
equaUy  well  known  for  ite  astringent  qualities.    Attention  to  the 


*  Information  fVimished  by  Mr.  Norris,  near  Bridgewater, 
t  Chymia  Medica,  dogmatico-experimentalis. 
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eradication  of  these  two  weeds  would  have  at  once  restored  the 
pastures  to  their  proper  condition. 

In  London^  Edinburgh,  and  Glasgow  the  system  of  stall-feed- 
ing cows  is  extensively  practised.  As  I  have  never  vbited  the 
London  establishments,  1  shall  confine  myself  in  my  description 
to  the  Scotch  method^  though  I  presume  both  are  nearly  the 
same.  It  is  usual  to  allow  the  cows  to  pasture  during  the 
summer  months,  when  the  weather  is  propitious.  Although  the 
exercise  thus  received  tends  to  diminish  the  quantity  of  butter  in 
the  milk,  a  greater  flow  of  milk  is  really  obtained,  as  their  di- 
gestive apparatus  is  kept  in  a  healthy  state,  and  their  appetite 
consequently  increased.  When  kept  in  stalls  they  are  fed  upon 
grains,  and  allowed  daily  a  few  pounds  of  bean-meal.  All  the 
Scotch  dairymen  assured  me  that  beans  formed  the  most  valuable 
food  which  they  could  give  to  stall-fed  cows.  The  cows  are  per- 
mitted to  drink  as  much  pot  ale  (ale  refuse)  as  they  wish. 
Steamed  turnips  and  potatoes  are  used  as  valuable  additions  to 
the  preceding  food. 

Now  let  us  consider  the  theory  of  this  method.  Malt  refuse 
contains  starch,  saccharine  matter,  a  kind  of  mucilage,  and  a 
small  quantity  of  albumen.  The  greatest  part  of  the  nitrogenous 
constituents  have  been  removed  ;  hence  the  grains  do  not  contain 
substances  fitted  for  an  abundant  supply  of  casein,  but  for  the 
formation  of  butter  and  sugar  of  milk  they  are  admirably  adapted. 
The  beans  furnished  to  the  cattle  contain  casein  ready  formed, 
and  therefore  supply  the  deficiency  in  the  previous  food,  while 
their  starch  and  oil  assist  in  the  formation  of  the  sugar  of  milk  and 
butter.  The  pot  ale  serves  to  increase  the  flow  of  the  milk. 
Pure  water  does  not  readily  enter  the  blood.  We  know  that  it 
destroys  the  blood-globules :  but  acidulous  water  does  not  do  so, 
and  this  pot  ale  is  acid ;  it  therefore  enters  the  blood,  and  in- 
creases the  flow  of  milk  by  diluting  the  secretions.  It  contains 
also  alcohol,  sugar,  and  starch,  by  means  of  which  the  respiration 
may  be  partly  sustained,  and  the  other  food  economised  for  tbe 
production  of  butter.  The  stalls  in  which  the  cows  are  kept  are 
warm,  and  not  too  much  exposed  to  light.  The  former  econo- 
mises food ;  and  the  latter  condition  does  so  likewise,  by  lulling 
the  animals  to  repose. 

I  have  made  a  series  of  experiments  in  connexion  with  this  lec- 
ture, in  order  to  show  the  influence  of  food  and  exercise  upon  the 
secretion  and  composition  of  the  milk  of  a  cow.  The  cow  was 
fed  in  the  meadow  and  its  milk  analysed,  and  afterwards  brought 
into  the  stall,  its  milk  being  in  like  manner  subjected  to  analysis. 
The  difference  in  composition  was  very  marked ;  the  milk  ob- 
tained in  the  meadow  contained  more  casein  and  less  butter,  to 
the  amount  of  several  per  cent.^  than  that  taken  from  the  same 
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animal  stall-fed.  I  then  fed  the  animal  upon  various  kinds  of 
food,  such  as  bay,  potatoes^  oatmeal,  bcans>  &c.,  mixing  these  in 
determinate  weights,  and  analysed  the  milk  of  the  cow  fed  upon 
such  food. 

The  details  of  the  experiments  are  too  numerous  to  bring 
before  you  on  the  present  occasion,  and  I  shall  therefore  publish 
them  in  a  separate  paper.  I  may  merely  state  at  present  tha\  the 
difference  in  composition  was  most  miirked,  and  fully  bore  out 
the  manner  of  estimating  the  value  of  food,  as  given  in  the  pre- 
ceding tables.  Beans  were  found  to  increase  the  quantity  of 
cheese  in  the  milk,  as  theory  would  lead  us  to  expect,  while 
steamed  potatoes  caused  an  abundant  increase  of  the  butter. 

IV.  Before  concluding  the  subject  of  feeding  cattle,  might  I  be 
permitted  to  say  a  few  words  with  reference  to  certain  of  their 
diseases^  though  this  does  not  come  within  the  subject  assigned  to 
me  by  the  Council  of  the  Society.  When  we  consider  the  most 
important  diseases  of  sheep,  such  as  rot,  foot-rot,  black- water,  con- 
sumption, diarrhoea,  and  dysentery,  we  find  that  they  possess,  in 
a  chemical  point  of  view,  a  generic  character.  They  are  diseases 
which  effect  a  transformation  or  decay  of  particular  parts  of  the 
body. 

When  a  fresh  orange  is  placed  upon  a  decayed  one,  the  decay 
in  the  latter  is  communicated  to  the  former,  and  the  fresh  orange 
becomes  tainted.  In  like  manner  a  piece  of  decayed  wood  occa- 
sions the  decay  of  a  piece  of  sound  wood  placed  in  its  vicinity. 
There  are  numerous  chemical  instances  of  the  same  fact;*  and 
indeed  it  appears  to  be  a  law  pretty  well  established,  that  every 
body  in  a  state  of  change  has  a  disposition  to  throw  any  other  body 
with  which  it  comes  in  contact  into  the  same  state  with  itself. 
Now  (we  speak  only  in  a  chemical  point  of  view)  consumption, 
diarrhoea,  and  dysentery  may  be  classed  together,  as  being  in  the 
same  category  of  diseases.  The  first  is  an  inflammation  of  the 
lungs ;  the  two  last,  of  the  intestines.  Inflammation,  in  a  chemical 
sense,  is  the  proper  term  ;  for  the  true  definition  of  the  term  is,  a 
combustion,  or  union  with  the  oxygen  of  a  part  of  the  tissues,  or 
of  the  secretions  of  tliose  tissues.  That  the  final  cause  of  con- 
sumption merely  consists  in  an  oxygenation  or  combustion  of  the 
substance  of  the  lungs,  instead  of  the  blood  circulating  within 
them,  is  proved  by  many  circumstances.  First,  in  consumption, 
the  lungs  disappear  or  are  consumed,  along  with  other  parts  of 
the  body,  which  participate  in  the  combustion.  Thus  the  milk 
of  a  consumptive  cow  contains  very  little  butter.  D'Arbovalf 
assures  us  that  the  cows  fed  on  the  mountain  pastures  of  Switzer- 


♦  See  the  2nd  Part  of  Liebig's  Agricultural  Chemistry, 
t  Youatt  oa  Cattle,  p.  413. 
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land  never  take  consumption.  Mountain  air  is  very  much  ex- 
panded, and  consequently  little  oxygen  enters  the  lungs  at  each 
respiration :  hence  it  is  all  taken  up  by  the  bloody  and  does  not 
act  on  the  substance  of  the  lungs.*^  But  D*Arboval^  in  continaa* 
tion,  informs  us  that  those  cottars  who  have  no  upland  pastures, 
but  keep  their  cattle  shut  up  in  miserable  unventUated  huts,  lose 
many  of  them  by  this  disease.  This  is  another  proof  of  our 
view. 

The  exhalations  from  the  cattle  fill  the  hut>  and  enter  into  a 
state  of  decay ;  or,  to  speak  chemically,  enter  into  union  with  the 
oxygen  of  the  air.  This  decay  or  union  is  imparted  to  the  lungs 
of  the  animals  within  its  influence,  and  consumption  results. 
And^  in  confirmation  of  this  latter  explanation,  1  refer  you  to 
Mr.  Youatt,f  who  states  that,  in  crowded  cow-houses,  those  ani- 
mals escape  consumption  which  stand  near  the  draughts  of  the 
doors  and  windows,  and  therefore  have  the  deleterious  exhalations 
carried  off ;  while  those  protected  from  the  draughts  often  droop 
and  die :  J  a  priori,  the  very  reverse  would  be  expected. 

I  said  that  diarrhoea  also  consisted  of  a  union  of  oxygen  with 
part  of  the  intestines,  and  this  disease  generally  accompanies  con- 

As  a  contrast  to  this  I  may  mention  a  striking  case  which  lately  came 
under  my  own  observation.  In  July  last  there  were  four  days  in  which 
the  barometer  was  unusually  high  (t.  e.  the  air  veir  condensed) ;  during 
those  four  days  there  were  no  less  than  five  deaths  of  consumptive  patients 
in  the  small  town  in  which  I  reside, 
f  Youatt  on  Cattle,  p.  414. 

I  Professor  Sewell,  in  his  '  Essay  on  the  late  Epidemic  amongst  Cattle,' 
has  the  following  passage However,  a  predis{)osition  to  receive  the 
disease  may,  and  I  believe  is,  caused  by  the  vitiated  atmosphere  in 
the  stable  or  vicinity — arising  from  foul,  damp,  or  unaired  stables ;  stag- 
nant cesspools,  obstructed  drains,  or  a  want  of  drainage ;  the  vicinity  of 
dung-pits  or  heaps ;  stagnant  water  in  ponds,  ditches,  and  shallow  streams 
which  receive  the  contents  of  drains  or  of  sewers ;  irregular  pavement, 
retaining  the  excrements,  by  which  the  floor  is  saturated."  Now  all  these 
are  cases  to  impart  a  pre-existing  decay ,  or  union  with  oxygen^  to  some  part  of 
the  system.  But  all  our  experience  of  the  diseases  of  cattle  serves  to  sup- 
port this  chemical  explanation  of  their  origin.  In  pold  weather,  when  the 
air  is  much  condensed,  and  therefore  when  a  large  quantity  of  oxygen  is 
ready  to  act  upon  the  system,  we  And  that  acute  inflammatory  complaints 
are  most  common— i.  e.  complaints  arising  from  an  excess  of  oxygen.  On 
the  other  hand,  when  the  temperature  is  elevated,  and,  therefore  when  the 
oxvgen  enters  the  system  in  less  quantity,  bihary  complaints  are  most  pre- 
valent. "  Biliary  diseases  arise /rom  an  excess  of  carhon^^  which  the  oxygen 
inspired  does  not  suffice  to  consume  (Liebig).  In  the  Royal  Vetennaiy 
College  every  precaution  is  taken  to  prevent  the  sick  cattle  from  being 
exposed  to  an  impure  atmosphere.  The  consum]^tive  patients  are  kept  in 
sheds  in  the  open  air,  in  order  that  the  decaying  exhalations  may  be 
rapidly  carried  ofi\  and  none  allowed  to  accumulate  near  them,  lest 
their  state  of  union  with  oxygen  might  be  imparted  to  the  system,  and 
aggravate  the  malady.  This,  however,  may  be  an  explanation  of  their 
practice,  which  the  professors  of  the  College  may  not  be  willing  to  admit. 
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sumption  in  cattle.  The  combustion  of  food^  by  which  animal 
heat  is  supported^  takes  place  in  the  intestines^  and  not  in  the 
lungs^  as  is  usually  supposed.  The  intestines  are^  therefore^  very 
liable  to  inflammation  (union  with  oxygen).  When  cattle  are 
protected  from  cold^  and  therefore  not  under  conditions  to  be 
affected  in  their  lungs^  the  decay  (union  with  oxygen)  of  the 
putrid  exhalations  is  imparted  to  the  intestines^  and^  according  to 
its  intensity^  produces  either  diarrhoea  or  dysentery.  Mr.  Pusey 
informed  me  recently  that  he  knew  several  cases  in  which 
diarrhoea  had  broken  out  amongst  sheep  shedded  according  to 
Mr.  Childers's  plan.  I  should  ascribe  it,  in  all  these  cases,  to  an 
imperfect  ventilation  of  the  sheds,  or  perhaps  to  decayed  food. 
Consider  the  various  causes  of  diarrhoea  and  dysentery,  and  you 
will  agree  with  me  as  to  the  explanation.  Low  and  marshy 
grounds,  flooded  fields,  bad  water,  over-work,  the  neighbourhood 
of  stagnant  ponds,  the  continuation  of  sultry  weather, — all  are 
causes  which  contribute  to  produce  dysentery  in  our  cattle ;  all 
are  causes  also  either  to  impart  a  pre-existing  state  of  decay 
(union  with  oxygen)  to  the  intestines,  or  to  introduce  a  more  than 
usual  supply  of  that  gas  to  the  system.* 

The  first  class  of  diseases  now  mentioned  is  not  infectious,  be* 
cause  putrid  exhalations  do  not  form  their  necessary  consequence. 
Dysentery  in  cattle  is  indeed  contagious,  but  this  arises  only  when 
much  decay  proceeds  in  the  body,  as  indicated  by  the  putrid 
smell  of  the  excrements. 

The  second  series,  such  as  rot,  is,  on  the  contrary,  highly  con- 
tagious. A  rot,  perfectly  resembling  that  of  sheep,  occurs  in  the 
human  race,  when  decayed  sausages  or  other  putrescent  matter  is 
consumed.  The  unhappy  patient  becomes  rapidly  emaciated, 
the  fluids  in  his  body  disappear,  he  dries  to  a  complete  mammy, 
and  finally  dies.  On  a  post-mortefn  examination  it  is  found  that 
his  liver  and  abdominal  viscera  have  participated  in  the  decay. 
This  is  a  true  case  of  rot  in  man,  arising  from  decay  communi- 
cated  by  his  food,  and  perfectly  analogous  to  the  rot  in  sheep. 
Both  arise  from  the  same  cause — t.  e,  by  the  communication  of  a 
decay  previously  existing  is  some  other  body.  Mr.  Cleeve,  in  his 
excellent '  Essay  on  the  Diseases  of  Sheep,'+  states  "  that  May  and 
June  are  the  months  in  which  the  contagion  is  generally  found  to 
exist ;  and  then  exactly  in  proportion  to  the  prevalence  of  heat 
after  showery  weather or,  in  other  words,  exactly  when  decay 
of  animal  and  vegetable  matter  is  at  its  maximum.  The  rot  in 
sheep  produces  decayed  exhalations,  which,  if  brought  into  con- 

*  The  unpleasant  diseases  called  red-water  and  black-water  also  seem 
to  proceed  from  similar  causes;  and  arise  when  the  kidneys,  instead  of  the 
intestines,  become  the  seat  of  the  attack  of  oxygen. 

t  Journal,  vol.  i.  p.  313. 
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tact  with  other  sheep,  will  produce  the  same  disease  in  them. 
Mr.  Rusbridger,  the  Duke  of  Richmond's  agent  in  Sussex,  states 
that  foot-rot  is  communicated  to  sheep  when  they  tramp  upon 
any  of  the  acrid  matter  left  upon  the  ground  by  a  diseauied 
sheep.* 

These  few  considerations  regarding  the  nature  of  the  most 
common  diseases  in  cattle  may  induce  you  to  employ  proper  pre- 
ventive  measures.  As  to  curative  agents,  I  am  not  a  practitioner, 
and  with  these  dare  not  interfere.  It  is  only  worthy  of  remark, 
that  antiputrescent  substances  must  act  favourably.  Thus,  salt  is 
a  favourite  remedy ;  and  it  is  a  fact  well  known,  that  rot  never 
occurs  in  salt  marshes.  Whether  practitioners  might  not  advan- 
tageously use  other  antiseptic  substances^  such  as  the  empyrea- 
matic  bodies,  is  a  thing  for  them,  not  for  me  to  determine. 

We  have  now,  in  this  and  in  the  preceding  lecture,  considered, 
in  a  very  imperfect  manner,  the  principal  subjects  connected  with 
feeding  cattle.  But  there  is  still  a  very  important  topic  to  dis- 
cuss,— ^viz.  the  recognised  signs  of  fattening  and  of  early  matu- 
rity.   I  shall  endeavour  to  offer  a  few  remarks  on  this  point. 

V.  On  considering  this  subject,  it  will  be  found  that  few  data 
exist  to  enable  us  to  arrive  at  accurate  concludons  concerning  the 
signs  of  early  maturity.  This  arises  from  the  little  attention 
which  has  been  paid  to  the  anatomical  structure  of  the  oi^ns  of 
datde  of  various  breeds.  The  external  signs  enable  the  farmer 
to  arrive  at  approximate  conclusions  regarding  the  aptitude  of  an 
animal  to  fatten.  It  was  the  duty  of  the  comparative  anatomist  to 
avail  himself  of  the  farmer's  knowledge,  and  describe  to  us  the 
appearance  of  the  internal  organs  of  animals  possessing  this  apti- 
tude. As  far  as  I  am  aware,  this  has  not  been  done.  As  our 
data  are  insufficient,  we  must  be  cautious  in  giving  credence  to 
the  opinions  expressed  by  any  individual  on  such  points,  until  his 
views  receive  more  extended  confirmation  than  they  can  at  present 
do.  With  this  preliminary  caution  regarding  the  views  which  I 
now  submit  to  you,  I  may  venture  to  make  a  few  remarks,  less 
with  the  intention  of  insisting  upon  the  correctness  of  my  opinions, 
than  to  incite  you  to  make  observations  upon  the  subject,  and 
either  confirm  or  refute  them. 

Let  us  first  commence  with  the  internal  structure  of  the  animal ; 
for  the  external  form  is  only  an  indication  of  the  action  of  the 
organs  within. 

The  considerations  on  the  theory  of  fattening  which  have  now 
been  brought  before  you  naturally  lead  to  an  inference  in  total 
opposition  to  all  opinions  at  present  entertained,  and — you  will, 
perhaps,  think — ^in  opposition  to  your  own  experience.    Did  I 


*  Journal,  vol.  u  p.  319. 
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believe  that  it  was  in  reality  opposed  to  your  experience,  I  would 
at  once  discard  it ;  but  the  apparent  contradiction  appears  to  me 
to  be  a  misconception.  The  view  I  allude  to  is  the  following : 
that  the  peculiar  aptitude  of  any  animal,  or  of  a  breed,  to  fatten, 
must  arise  from  a  peculiar  smdllness  and  fineness  of  texture  of 
the  lungs.  Although  Liebig  has  not  announced  in  his  work  the 
opinion  that  sraallness  of  lungs  is  an  indication  of  a  tendency  to 
become  fat,  still  he  conceives  that  it  is  so.  On  consulting  some 
eminent  physiologists  in  our  own  country,  I  find  that  they  also  en- 
tertain  the  same  view.  Cline  asserts  quite  the  contrary,  and  agricul- 
turists have  generally  acceded  to  his  opinion.  He  says,*  "  An  ani- 
mal with  large  lungs  is  capable  of  converting  a  given  quantity  of 
food  into  more  nourishment,  and  therefore  has  a  greater  aptitude  to 
fiaitten.'*  Mr.  Youatt  holds  a  similar  doctrine ;  and  both  he  and 
Mr.  Cline  uphold  their  opinion  by  reference  to  the  capacity  of 
the  chest.  On  the  roundness  and  capacity  of  the  chest,"  says 
Mr.  Youatt,  "  depend  the  size  and  the  power  of  the  important 
organs  which  it  contains,  the  heart  and  the  lungs;  and  in  pro- 
portion to  their  size  is  the  power  of  converting  food  into  nourish- 
ment.'* The  opinions  of  two  such  authorities  deserve  every 
attention ;  and  yet  theory  compels  us  to  hold  a  different  \iew. 
Let  us  therefore  examine  their  reasons  more  closely. 

In  the  first  place,  it  does  not  necessarily  follow  that  large  lungs 
should  be  placed  in  a  round  and  capacious  chest.  The  chest 
and  lungs  are  independent  formations ;  the  one  may  exist,  while 
the  other  does  not  exist,  or  has  almost  disappeared.  Secondly, 
the  chest  in  cattle  often  contains  a  portion  of  the  abdominal  viscera, 
the  diaphragm  being  pushed  forwards.  Thirdly,  a  capacity  of 
chest  may  indicate  a  rapidity  of  respiratory  action,  with  a  small 
lung.  But  we  will  give  two  more  quotations  from  Mr.  Youatt's 
own  works  to  show  this : — The  slightest  inspection  of  a  well- 
formed  sheep  will  show  that  the  ribs  spring  from  the  spine  more 
horizontally  than  those  of  the  hwse,  or  even  of  the  ox  ;  and  con- 
sequently the  greater  roundness  and  capacity  of  the  chest.' *f  And, 
again,  farther  on,  in  the  same  work,  Mr.  Youatt  states : — In  the 
horse  the  lungs  are  necessarily  capacious.  In  the  ox  the  lungs 
are  less  developed.  In  sheep  little  exertion  of  strength  or  speed 
is  required,  and  the  lungs  are  smaller,  compared  with  the  size  of 
the  animal."  J  We  therefore  see  by  Mr.  Youatt's  own  descrip- 
tion that  the  size  of  the  lungs  in  these  animals  is  inversely  pro- 
portional to  the  roundness  and  capacity  of  the  chest.  The  ribs 
of  a  pig  spring  more  horizontally  out  from  the  spine,  and  the 
chest  is  consequently  rounder  than  that  of  any  of  the  other 
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animals  mentioned  by  Mr.  Youatt.  Now  the  pig  has  also  smallei^ 
lungs.  The  order  of  smallness  of  lungs  is  therefore  as  follows : — 
pig,  sheep,  ox,  and  horse  :  mid  the  order  of  their  aptitude  to  fatten 
is  the  same.  For  this  last  forcible  remark  I  am  indebted  to  Earl 
Spencer.  Now,  let  us  take  two  well-marked  breeds,  and  com- 
pare them.  The  Leicester  breed  of  sheep  have  round,  broad, 
and  capacious  chests ;  while  the  South  Downs  have,  comparatively 
speaking,  narrow  shoulders  and  breasts.  But  an  inspection  at 
the  butcher's  shop  shows  that  the  lungs  of  the  Leicester  breed 
are  small,  firm,  and  compact  in  their  texture ;  while  the  lungs  of 
South  Downs  are  larger  and  coarser.  My  attention  to  these  two 
breeds  was  directed  by  Mr.  Morton ;  and  I  have  since  found  that 
butchers  generally  affirm  the  same  fact  with  respect  to  the  dif- 
ferent size  of  their  lungs.  Here  is  another  example  that  broad 
chests  do  not  necessarily  indicate  large  lungs :  the  very  habits 
of  these  breeds  show  this.  The  Leicester  sheep  cannot  inflate 
its  lungs  like  the  South  Down,  and  soon  pants  for  want  of 
breath.  Through  the  kindness  of  Earl  Ducie  there  is  now  in 
progress  an  extensive  series  of  experiments,  in  which  the  lungs, 
heart,  and  liver  of  animals  of  the  same  and  of  different  breeds 
are  weighed,  and  compared  with  the  weight  and  appearance  of 
the  carcase.  The  result  of  these  will  either  confirm  the  truth  or 
prove  the  inaccuracy  of  this  view. 

I  have  visited  very  many  butchers,  and,  without  any  explana- 
tion^ put  to  them  this  simple  question,  Are  the  lights  and  liver 
of  very  fat  cattle  large  or  small?"  and  the  uniform  answer  was, 

Very  fat  cattle  have  always  small  lights  and  small  livers." 

I  trust  these  statements  ^ill  induce  you  to  follow  me  in  this 
view,  without  prejudice  because  the  doctrine  is  new. 

Every  farmer  is  aware  that  certain  breeds  of  animals  have  a 
more  early  maturity  than  others.  The  short-horned  cattle  acquire 
a  greater  weight,  with  a  far  less  consumption  of  food^  than  the 
long-horns.  I  must  beg  not  to  be  misunderstood  in  my  remarks 
upon  the  various  breeds.  Not  being  practically  acquainted  with 
them,  I  have  always  followed  the  best  authorities  who  honoured 
me  by  furnishing  the  results  of  their  experience.  But  on  a  sub- 
ject in  which  all  our  enthusiasm,  and  sometimes  our  prejudices, 
are  enlisted,  I  may  be  so  unfortunate  as  to  give  offence,  even 
when  I  suppose  myself  on  firm  ground.  The  opinion  of  one  who 
has  but  lately  turned  his  attention  to  this  subject  is  not  likely  to 
be  a  causa  belli  ;  but  to  avoid  it,  I  beg  distinctly  to  state  that  I 
do  not  in  my  allusions  refer  to  any  particular  breed  as  at  present 
existing,  but  to  the  aboriginal  breeds,  the  merits  of  which  are  a 
matter  of  history.  The  Chinese  pig  acquires  fat  more  quickly 
than  the  Irish.  The  farmer  knows  further  that  there  are  great 
differences  in  the  aptitude  to  fatten  even  in  animals  of  the  same 
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breed.  All  these  differences  must  be  due  to  some  cause.  I  have 
already  fully  explained  to  you  that  the  disappearance  of  food  from 
the  system  is  owing  to  a  combustion  of  the  food  by  means  of  the 
air  inspired  by  the  lungs.  The  oxygen  which  has  once  entered  the 
system  never  again  escapes  from  it  without  being  united  either 
with  part  of  the  body  or  of  the  food. 

Now,  suppose  that  we  were  feeding  two  pigs  with  precisely  the 
same  size  of  lungs,  the  same  quantity  of  air  is  taken  into  their 
body  at  each  respiration.  If  they  received  the  same  quantity  of 
food,  they  must  increase  equally  in  size,  because  the  same  amount 
is  expended  by  the  air  respired,  and  the  remainder,  being  equal, 
must  be  assimilated.  But  let  us  give  to  one  pig  double  the  quan- 
tity of  food  that  the  other  receives ;  then,  the  air  being  only  able  to 
consume  the  same  amount  of  food  as  before,  the  pig  must  increase 
twice  as  rapidly  as  the  other.  This  is  quite  obvious.  Again, 
suppose  the  pigs  to  have  different  sizes  of  lungs, — let  us  take  the 
Berkshire  and  Neapolitan  pigs,  for  example,  and  suppose  the 
fOTmer  to  have  larger  lungs  than  the  latter — let  us  assume  in  the 
proportion  of  two  to  one  ; — ^if  we  give  each  of  the  pigs  30  lbs.  of 
potatoes  daily,  the  Neapolitan  pig  will,  on  the  same  quantity  of 
food,  increase  twice  as  rapidly  as  the  Berkshire,  because,  by  our 
assumption,  its  lungs  are  only  one  half  the  size.  This,  in  other 
words,  means,  that  as  only  one  half  the  quantity  of  oxygen  enters 
its  body  at  each  respiration,  this  quantity  can  only  consume  half 
as  much  as  the  double  quantity  of  air  does  in  the  Berkshire  pig. 
That  which  is  left  in  the  body  unconsumed  must  increase  its  size^ 
A  little  consideration  will  show  that  the  case  cannot  be  otherwise. 

Now,  to  take  a  case  without  an  assumption.  The  Leicester 
sheep  have  smaller  lungs  than  the  South  Downs.  In  an  experi- 
ment at  Whitfield  Example  Farm  it  was  found  that  a  certain 
number  of  Leicesters,  during  a  given  time,  reached  28  lbs.  a 
quarter;  while  South  Downs,  with  a  greater  consumption  offood^ 
reached  in  the  same  period  only  18  lbs.  a  quarter."'  As  much 
niore  oxygen  entered  the  bodies  of  the  South  Downs,  a  greater 
quantity  of  food  was  necessary  to  unite  with  it,  and  consequently 
their  increase  was  slower.  When  an  animal  feeds  slowly,  or,  in 
other  words,  when  it  possesses  large  lungs,  we  try  to  give  it  a 
greater  aptitude  to  fatten,  by  crossing  it  with  a  breed  which  pos- 
sesses small  lungs.  Thus  the  Chinese  pig  we  know  to  have  small 
lungs,  while  those  of  the  Irish  pig  are  large.  But  a  cross  between 
these  feeds  more  quickly  than  the  Irish  alone,  because  the  Chi- 
nese pig  has  imparted  to  it  its  smallness  of  lungs.  We  know  that 
the  character  of  the  lungs  is  generally  handed  down  from  parent 
^  child.    The  hereditary  tendency  to  consumption  exhibited  by 
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the  progeny  of  consumptive  parents  arises  from  an  imparted  de- 
licacy of  the  lungs. 

Now,  should  further  confirmation  of  these  views  be  obtained — 
and  I  have  little  doubt  that  they  will — it  would  be  very  valuable 
to  obtain  a  series  of  averages,  representing  the  size  and  weight  of 
the  lungs  of  different  breeds  of  cattle ;  for  thus  we  should  be  fur- 
nished with  a  rational  guide  to  enable  us  to  discover  the  manner 
in  which  we  can  best  convey  to  a  breed  an  aptitude  to  fatten. 

Donaldson  asserts  that  the  properties  of  a  milch-cow  and  of  a 
cow  disposed  to  fatten  are  quite  incompatible.  This  must  be 
entirely  a  mistake.  The  very  circumstance  of  a  cow  yielding 
much  butter  in  her  milk  shows  that  her  food  is  readily  converted 
into  fat.  She  would  not  be  a  good  milch-cow  if  she  fattened  at 
the  same  time  that  milk  was  secreted.  But  when  the  milk  has 
ceased  to  flow,  then  she  must  have  an  aptitude  to  fatten  rapidly. 
Small  lungs  must  be  particularly  favourable  to  a  milch-cow.  In 
fact  the  breed  of  short- horns  shows  that  practice  proves  what 
theory  indicates ;  for  they  both  fatten  well^  and  are  good  milch* 
cows.  They  may  not  secrete  so  much  milk  as  certain  other 
breeds ;  but  if  our  view  of  the  smallness  of  their  lungs  be  correct, 
their  milk  must  be  rich  in  butter. 

Several  practical  farmers,  to  whose  judgment  and  experience  I 
would  pay  the  highest  deference,  inform  me  that  I  am  decidedly 
wrong  on  this  point.  In  defence  I  quote  the  Rev.  H.  Berry's 
opinion : — The  excessive  quantities  of  milk  obtained  from  the 
unimproved  short-horns  are  seldom  or  ever  obtained  frcnn  the 
improved  ;  but  a  moderately  good  milker  of  the  latter  kind  will 
be  found  to  yield  as  much  butter  in  the  milk  as  one  of  the  former ; 
the  milk  being  unquestionably  of  very  superior  quality.'*  (Youatt 
oh  Cattle,  page  239.)  Theoretically  I  cannot  discover  why  the 
two  qualities  should  be  incompatible.  That  they  often  are  so,  I 
admit;  but  by  attention  to  the  habits  of  the  animal^  I  think  they 
might  be  harmonized. 

It  must  be  observed  that  the  fact  of  an  animal  possessing  large 
lungs  will  not  prevent  a  strong  development  of  muscle,  but  may, 
on  the  contrary,  tend  to  this.  But  the  flesh  in  this  case  will  he 
coarse,  liery,  and  destitute  of  fat,  as  we  observe  in  the  unim- 
proved breeds.  It  is  upon  the  unazotized  portion  of  the  food,  or 
upon  that  which  forms  fat,  that  the  oxygen  inspired  by  the  lungs 

}>rincipally  acts.  The  large  amount  of  air  respired  by  the  large 
ungs  consumes  this  food,  but  does  not  so  quickly  attack  the  azotized 
portions.  Such  animals  may  therefore  have  coarse  flesh,  and  con- 
sequently large  intestines.  And  we  know,  in  fact,  that  the  offal 
of  these  slow  feeders  is  greater  than  that  of  the  kindly  ones. 

All  this  may  appear  very  chimerical  to  many  of  you,  and  further 
information  may  possibly  overturn  this  opinion ;  but  until  it  does 
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ao,  I  contend  that  theory  is  completely  on  my  side,  and  I  trust 
practical  men  will  not  refuse  me  their  aid  in  putting  it  to  the  test 
of  practice. 

The  liver  is  the  next  organ  to  which  I  would  attach  peculiar 
importance  in  the  aptitude  of  an  animal  to  fatten.  The  bile  is  a 
fluid  secreted  by  this  organ.  I  have  explained  to  you  in  my  last 
lecture^  that  the  bile  is  destined  for  supporting  the  heat  of  the 
animal  body.  Liebig  considers  that  bile  may  be  produced  by  the 
liver  itself  from  unazotized  food  received  directly  from  the  intes- 
tinal canal,  together  with  azotized  substances  derived  from  the 
blood.  An  ox  secretes  about  37  lbs.  of  fresh  bile  every  day, 
which  is  equivalent  to  59  oz.  of  dry  bile,  the  rest  being  water. 
In  the  normal  state  in  which  an  animal  is  placed,  little  of  this 
bile  passes  out  along  with  the  excrements,  for  the  greatest  part  is 
taken  into  the  blood,  and  its  unazotized  part  consumed  in  the  sup- 
port of  respiration  and  consequent  heat  of  the  animal ;  while  the 
kidneys  separate  in  the  urine  the  parts  containing  nitrogen.  But 
if  there  be  more  bile  formed  than  the  air  suffices  to  consume,  the 
excess  is  separated  by  means  of  the  excrements.  Tallow  (fat)  is 
probably  produced  from  the  excess  of  food  which  the  liver  has 
been  unable  to  form  into  bile.  Now  suppose  that  we  put  up  an 
ox  which  possesses  a  large,  sound,  and  active  liver,  to  be  fed  in  the 
stall — ^we  decrease  the  number  of  its  respirations,  and  consequently 
the  amount  of  oxygen  which  enters  the  body.  Less  bile,  in  this 
case,  will  be  consumed ;  but  as  it  is  still  formed  as  before,  though 
not  quite  so  rapidly,  a  greater  proportion  will  now  pass  out  with 
the  excrements.  Let  us  suppose  that  the  liver  of  this  animal 
secretes  37  lbs.  of  bile  daily— 37  lbs.  of  bile  contain  about  40  oz. 
of  carbon — and  that  the  amount  of  food  given  to  it  is  60  lbs.  of 
mangold-wurzel.  Let  us  have  in  the  same  place  another  ox,  re* 
ceiving  exactly  the  same  quantity  of  food,  but  whose  liver,  being 
smaller,  only  secretes  30  lbs.  of  bile  daily.  Now  as  bile  is  formed 
principally  from  substances  which,  if  not  so  employed,  would  pro« 
duce  tallow  and  also  a  certain  quantity  of  flesh,  the  latter  on  secreting 
30  lbs.  of  bile  daily  must  fatten  more  rapidly  on  the  same  food 
than  the  former  ox,  from  whose  liver  37  lbs.  of  bile  are  secreted ; 
because  having  7  lbs.  of  bile  less  to  form,  all  the  food  necessary 
for  producing  this  must  become  tallow.  An  animal  with  a  small 
liver  will  also  produce  more  flesh  (muscle)  than  an  animal  with 
a  large  sound  liver,  which  produces  much  bile.  Nitrogen  is  an 
essential  constituent  of  the  bile.  The  bile  of  animals  permitted 
to  roam  in  their  natural  state,  receives  this  element  from  the 
transformed  tissues  of  the  body.  It  is  known  that  albumen 
suffers  no  change  in  passing  through  the  liver  and  kidneys,  and 
hence  the  nitrogen  of  the  bile  must  be  received  from  the  trans- 
formed tissues :  but  if  the  bile  did  not  require  this  nitrogen,  it 
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would  remain  untransformed  in  the  form  of  flesh.  The  nitro- 
genized  substances  of  the  bile  are  unfit  for  the  nutrition  of  the 
animal^  and  are  consequently  separated  from  the  blood  by  the 
kidneys.  From  this  it  is  obvious  that  an  animal  with  a  small 
liver  will  increase  more  rapidly  in  flesh  as  well  as  in  tallow,  be- 
cause less  of  the  nitrogenous  part  of  its  food  is  required  for  die 
formation  of  the  bile. 

All  this  is  not  fanciful  doctrine,  as  you  may  at  first  suppose. 
Thus  I  told  you  in  my  last  lecture,  that  we  could  not  fatten  a  goose 
when  salt  was  given  to  it  in  quantity  sufficient  to  form  bile, 
although  not  to  purge.  This  goose  was  crammed  several  times  a 
day,  and  yet  it  did  not  fatten,  because  most  of  the  food  was 
formed  into  bile  and  passed  out  with  the  excrements. 

You  may  have  heard  that  Mr.  Bakewell  used  to  bring  his  sheep 
to  the  market  some  time  before  other  feeders.  This  he  efifected 
by  producing  rot.  In  the  early  stages  of  rot  sheep  acquire  both 
fat  and  flesh  with  wonderful  rapidity.*  This  probably  arises 
from  the  liver  being  unable  to  produce  the  proper  quantity  of  bile. 
In  certain  diseases  arising  from  inflammation  of  the  liver,  both 
this  organ  and  the  blood  become  loaded  with  fat.  The  food, 
which  otherwise  would  have  formed  bile,  now  produces  fat  and 
flesh.  In  making  any  observations  on  this  point  to  ascertain 
whether  or  not  my  opinion  be  correct,  you  must  always  discrimi- 
nate between  sound  livers  and  those  which  become  enlarged  by 
disease  or  by  the  insertion  of  fat  between  its  cells. 

From  the  remarks  which  I  have  now  ventured  to  make,  you 
will  perceive  that  I  consider  the  aptitude  of  an  animal  to  fatten 
to  be  due  to  the  size  of  its  lungs  and  of  its  liver.  Of  course  the 
size  and  proper  play  of  the  heart  must  also  have  great  influence, 
but  this  in  a  less  direct  way,  and  more  from  the  general  consti- 
tution of  the  animal  being  determined  by  it.  The  size  of  the 
intestines  will  also  be  proportional  to  the  magnitude  of  the  oUicr 
organs. 

There  are  certain  external  signs  which  enable  us  to  determine 
whether  or  not  an  animal  possesses  an  aptitude  to  fatten. 
Amongst  these,  smallness  of  the  bones  seems  to  be  one  of  the 
most  generally  recognised. 

Smallness  of  bone  is  generally  the  indication  of  delicacy  of 
constitution.  An  animal  with  large  bones  to  support  the  weight 
of  its  body  is  active,  like  the  Irish  pig,  and  apt  to  become  restless 
in  its  habits.  Activity  and  lethargy  have  much  connexion  with 
the  quantity  of  oxygen  taken  into  the  system.  The  inhabitants  of 
cold  countries  are  very  active  and  fond  of  laborious  employment ; 
those  of  warm  countries  are,  on  the  contrary,  lethargic.    In  the 


♦  Youatt  on  Sheep,  p.  446. 


to  the  Rearing  and  Feeding  of  Cattle. 


263 


first  case^  the  air  being  condensed,  more  oxygen  enters  the'  system^ 
and  incites  the  animal  to  exercise  in  order  to  carry  off  the  trans- 
formed tissues  of  the  body :  but  in  warm  climates  little  oxygen 
is  respired,  and  the  transformations  proceed  with  so  much  slow- 
ness^ that  no  such  inducement  exists  with  the  natives.  We  have 
mentioned  a  case  of  unnatural  diet  in  warm  countries,  which 
impels  the  foreigner  to  take  exercise.  Now  we  find  large  bones 
principally  in  restless  wandering  tribes  of  animals  inured  to  much 
fatigue  :  their  habits  show  that  they  possess  large  lungs.  Such 
animals  do  not  soon  pant  and  lose  breath  by  being  driven,  as  the 
Leicester  sheep  do.  The  small  ness  of  the  bones  is  valuable  as 
indicating  the  nature  of  the  animal,  its  lethargic  habits,  and  we 
might  venture  to  add,  although  we  want  direct  proof  of  this,  its 
smallness  of  lungs.  But  there  is  another  great  advantage  which 
small-boned  animals  have  over  those  which  possess  much  bone. 
The  osseous  or  bony  system  ]>ossesses  a  great  degree  of  vitality. 
We  know  that  if  the  bone  of  a  young  animal  be  broken,  the 
injury  is  quickly  repaired  by  the  numerous  blood-vessels  which 
ramify  so  extensively  through  the  substance  of  the  bone:  but 
when  the  osseous  system  is  less  developed^  less  vitality  is  neces- 
sary to  rear  its  fabric,  and,  consequently,  more  is  left  for  the 
assimilation  of  muscle  and  of  flesh.  Small-boned  animals  must 
possess  more  vegetative  life  than  those  with  large  bones;  for, 
being  less  active  in  their  habits,*  only  a  small  amount  of  vitality 
(the  cause  of  increase)  is  required  to  execute  the  commands  of 
volition,  and  hence  it  is  employed  in  increasing  the  mass  of  the 
body  :  this  fact  alone  is  amply  sufficient  to  account  for  the  pre- 
ference given  to  small-boned  animals.  For  the  same  reason  we 
love  to  see  an  animal  possess  a  placid  countenance  and  a  bright 
quiet  eye.  Farmers  are  unwittingly  great  believers  in  physi- 
ognomy, and  judge  of  the  temper  of  the  animal  by  the  appearance 
of  its  eyes  and  face.  A  quiet  contented  animal  feeds  and  assimi- 
lates its  food,  as  if  it  quite  coincided  in  the  propriety  of  its  owner's 
wish,  that  it  should  rapidly  make  itself  ready  for  the  butcher ; 
but  a  restless  ill-tempered  beast  moves  about  and  wastes  its  tissues 
in  the  production  of  force,  throwing  every  obstacle  in  the  way  of 
its  feeder's  intention. 

Another  point  very  much  insisted  upon  by  the  feeder  is,  that 
the  animal  should  have  a  mellow  feel.  This  '  mellowness '  is  a 
kind  of  softness  and  elasticity  perceived  upon  pressing  the  skin, 
and  is  considered  a  favourable  sign  of  the  aptitude  of  an  animal 
to  fatten.  Fat  consists  of  little  vesicles  lodged  within  a  modi- 
fication of  cellular  tissue,  to  which  the  name  of  adipose  tissue  has 
been  given ;  but  it  is  in  fact  cellular  tissue.    This  cellular  tissue 


*  The  horse  would  be  an  exception  to  this  rule. 
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consists  of  elastic  fibres,  and  is  distributed  through  every  part  of 
the  body,  so  completely  indeed,  that  could  we  conceive  that  all 
the  remaining  parts  of  the  body  were  removed  except  this,  a  com- 
plete model  of  it  would  be  left  by  the  cellular  tissue.  The  resi- 
liency of  the  skin,  or  mellowness,  as  it  is  termed  by  farmers,  is 
due  to  the  proper  condition  and  amount  of  the  cellular  tissue. 
In  the  healthy  state  of  an  animal,  the  interstices  of  the  cellular 
tissue  are  filled  with  a  fluid  secreted  from  the  blood.  Hence,  on 
pressing  the  skin,  this  fluid  is  pressed  out  of  these  interstices  into 
the  adjacent  ones,  which  by  their  elasticity  immediately  return  it  on 
the  removal  of  the  pressure.  But  when  an  animal  is  not  in  a 
thriving  state,  the  fibres  of  the  cellular  tissue  lose  their  elasticity, 
and  the  skin  pits  on  pressure.  The  resiUency  of  the  skin,  there- 
fore, indicates  the  state  and  amount  of  the  cellular  tissue. 
Without  an  abundance  of  this  tissue  a  sufiiciency  of  fat  cannot 
be  formed,  and  hence  we  find  farmers  examining  the  resiliency 
or  mellowness  of  the  skin  in  those  parts  where  fat  is  most  de* 
sired.  This,  then,  is  to  ascertain  whether  the  receptacles  for  fat 
exist,  and  if  they  do,  the  farmer  may  be  pretty  confident  that  they 
will  become  filled  when  he  proceeds  to  fatten  the  animal."' 

It  would  be  very  interesting  to  ascertain  why  certain  breeds  of 
cattle  have  a  disposition  to  secrete  fat  internally  and  others  exter- 
nally ;  but  as  I  have  not  hitherto  had  any  opportunity  of  studying 
this  subject  in  connexion  with  the  habits  of  the  breeds,  I  shall 
refrain  from  making  any  observations  upon  it. 

It  is  a  common  remark  amongst  farmers,  that  the  '^last  food 
pays  best,"  meaning,  I  presume,  that  during  the  latter  stage  of 
fattening  the  animsd  increases  in  weight  more  rapidly  with  less 
consumption  of  food.  This  would  seem  to  arise  from  several 
causes.  First,  the  deposition  of  fatty  matter  iu  the  cellular  tissues 

*  Cellular  tissue  consists  of  gelatin.  Gelatin  is  a  nitrogenized  body  dif- 
ferent in  composition  from  albumen  and  the  other  nitrogenized  ingredients 
of  food.  Grelatin,  when  taken  as  food,  does  not  seem  to  aid  in  the  forma- 
tion of  flesh,  but  acts  upon  the  cellular  and  other  gelatinous  tissues. 
Oriental  ladies,  who  think  fat  a  great  beauty,  acquire  embonpoint  by 
taking  soups  and  food  containing  little  nitrogen.  The  soups  contain 
gelatin,  and  form  cellular  or  adipose  tissue,  the  receptacles  for  fat.  The 
soups  evidently  act  by  producing  what  farmers  call  mellowneu.  In  our 
country  we  do  not  think  it  necessary  to  produce  this  state  in  our  ladies, 
and  we  might,  therefore,  try  whether  we  could  not  do  it  with  our  cattle. 
If  we  were  to  treat  them  to  soups  made  from  the  heels  of  cows  or  calves, 
or,  more  economically,  by  boiling  bones  in  water  for  a  considerable  time, 
we  would  furnish  the  materials  necessary  for  producing  cellular  tissue,  or 
mellowness.  The  boiled  bones  might  then  be  used  as  manure,  so  that  no 
loss  would  be  experienced.  In  certain  diseases  of  cellular  tissue  in  man, 
we  must  prohibit  soups.  This  obviously  shows  that  they  act  upon  this 
tissue.  It  is  true  that  the  suggestion  here  made  is  quite  theoretical,  and, 
as  far  as  I  am  aware,  has  not  been  tried.  Is  it  not  worthy  of  a  trial  in 
practice  ? 
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between  the  muscle  and  skin^  and  throughout  the  muscle  itself, 
prevents  the  absorption  of  air  by  the  skin,  which  we  know  actually 
takes  place  in  the  ordinary  state  of  health.  The  oxygen  of  the 
absorbed  air  unites  with  part  of  the  body  or  of  the  food ;  but 
after  an  animal  is  fattened  to  a  certain  amount,  this  absorption 
being  prevented,  a  cause  of  waste  is  thus  removed.  Secondly, 
the  deposition  of  fat  in  the  liver  and  kidneys  prevents  their  active 
action,  and  the  animal  is  thrown  into  that  diseased  state  which  we 
desire,  in  which  fat  is  formed  at  the  expense  of  the  formation  of 
the  bile.  Thirdly,  the  most  important  cause,  however,  seems  to 
be,  that  an  unnatural  quantity  of  fat  is  accumulated  in  the  caul 
and  loins.  This  fat  pushes  up  or  forward  the  diaphragm,  lodges 
about  the  heart  and  edges  of  the  lungs,  encroaching  much  upon 
the  space  which  should  be  occupied  by  the  latter.  The  lungs 
are  thus  pushed  aside  and  contracted,  and  consequently  less  air 
enters  the  body  to  consume  the  food.  All  these  circumstances 
serve  to  render  the  greatest  return  from  the  food  given  in  the  last 
stages  of  fattening. 

A  farmer  dislikes  to  see  large  ears,  and  experience  has  taught 
bim  that  an  animal  possessing  such  ears  will  not  prove  a  kindly 
feeder.  It  is  needless  to  say  that  the  shape  of  the  ear  or  its 
delicacy  cannot  of  itself  be  the  cause  of  early  maturity.  The 
character  of  the  ear  can  only  be  valuable  as  being  the  index 
of  the  operations  of  the  internal  organs.  If  an  animal  be 
prone  to  coarseness  of  flesh,  that  is,  to  a  strong  development 
of  muscle,  without  much  cellular  tissue  or  fat,  this  will  be  ex- 
hibited by  an  increased  size  of  ear.  The  old  Kentish  sheep, 
before  it  was  improved  by  a  cross  with  the  Leicester  breed, 
possessed  large  ungainly  ears,  coarse  flesh,  little  fat,  and  large 
bones.  But  the  improved  breed,  with  a  greater  aptitude  to  lay  on 
fat  quickly,  along  with  the  flesh  has  thrown  off  its  huge  ears, 
and  substituted  in  their  stead  much  smaller  ones.  The  Leicester 
sheep  themselves,  before  Bakewell  began  to  improve  them,  pos- 
sessed large  ears,  and  along  with  them  coarse  flesh,  large  bones, 
and  little  aptitude  to  fatten.  In  fact,  a  consideration  of  all  the 
improved  breeds  shows  us  that  the  ears  became  smaller  when  the 
bones  did  also,  and  when  the  general  coarseness  of  the  animal 
yielded  to  the  more  delicate  constitution  of  the  quick  feeders. 
What  holds  with  respect  to  the  breeds  themselves,  must  do  so 
with  the  individuals  which  constitute  those  breeds.  Hence  it  is 
that  largeness  of  ears  becomes  an  index  of  the  coarseness  of  the 
animal,  and  of  the  size  of  those  organs  which,  we  have  endeavoured 
to  show,  produce  this  coarseness  and  prevent  quick  feeding. 

It  is  universally  admitted  that  a  wide  and  capacious  chest 
should  be  possessed  by  a  good  animal.  This  has  much  con- 
nexion with  the  development  of  flesh,  for  much  valuable  muscle 
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lies  in  front.  When  we  examine  a  horse,  we  find  the  whole 
cavity  of  the  chest  filled  by  the  lungs ;  but  in  the  fattened  domestic 
ox  they  only  fill  a  part  of  it,  the  rest  being  occupied  by  the  fat 
accumulated  around  the  organs,  and  by  the  protrusion  of  the 
abdominal  viscera.  But  enough  has  been  said  on  this  subject 
when  treating  of  the  size  of  the  lungs. 

There  are  certain  cases  in  which  animals  exhibit  an  aptitude 
to  fatten,  although  their  chests  are  large  and  their  cavity  filled  by 
large  lungs.  Thus  the  horse  or  the  prize-fighter  possesses  large 
lungs.  But  both,  when  in  training  or  working,  have  much  exer- 
cise, and  their  lungs  are  kept  in  a  constant  state  of  activity.  The 
amount  of  exercise  which  they  receive  increases  the  vital  forces, 
and  consequent  assimilative  powers  of  the  system ;  but  when  they 
are  deprived  of  exercise  their  lungs  become  contracted,  and  less 
air  enters  the  system.  But  their  digestive  apparatus  has  become 
accustomed  to  much  food,  and  their  powers  of  assimilation  are 
still  strong :  they,  therefore,  eat  a  large  quantity  of  food,  and,  as 
little  of  it  is  now  expended  in  force,  they  rapidly  become  fat. 
Such  cases  are,  however,  no  objection  to  the  general  principles 
which  we  have  advanced. 

We  have  now  examined  some,  far  from  all,  of  the  applications 
of  physiology  to  the  feeding  of  cattle.  We  have  had  to  contend 
with  difficulties,  both  from  a  deficiency  of  scientific  data  on  which 
to  ground  our  conclusions,  and  from  an  imperfect  knowledge  of 
the  practical  part  of  our  subject.  I  have  honestly  informed  you 
of  both  of  these  obstacles  to  the  establishment  of  our  views,  and 
it  is  therefore  for  you  to  determine  which  will  or  will  not  bear 
the  test  of  a  more  thorough  acquaintance  with  practice.  You  are 
also  put  in  possession  of  the  proper  value  to  be  attached  to  the 
theories  brought  forward ;  for  I  have  requested  you  to  look  upon 
some  of  them  with  caution,  as  the  mere  opinions  of  an  individual, 
and  not  as  established  truths  of  science.  The  subject  is  full  of 
interest,  and  strange  though  it  be,  it  has  never  hitherto  been  ex- 
amined in  its  scientific  relations.  I  sincerely  trust  that  some 
eminent  men  of  science  will  turn  their  attention  to  its  elucidation. 

The  only  credit  which  I  attach  to  myself,  in  having  introduced 
this  subject  to  your  notice,  is  this — that  during  the  few  weeks 
since  I  was  honoured  by  the  commands  of  the  Council  to  appear 
before  you  (and  as  a  soldier  of  this  Society  I  thought  it  my  duty 
to  obey  those  commands),  I  have  worked  hard  in  your  behalf; 
and  though  my  labours  may  have  proved  unproductive,  my  inten- 
tion to  serve  you  has  been  good — a  circumstance  which,  permit 
me  to  hope,  will  induce  you  to  look  with  some  degree  of  leniency 
on  the  very  many  faults  contained  in  my  lectures. 
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I. — On  the  Prevention  of  Blight  on  Apples. 
By  James  Ellis. 

As  the  insects  so  destructive  to  the  apple-crop  may  soon  he  expected, 
my  way  of  driving  them  away  may  be  useful  to  persons  who  have  had 
their  crops  destroyed  by  them.  On  an  orchard  of  13  acres,  for  nine  suc- 
cessive years  both  blossoms  and  leaves  were  completely  destroyed  by 
caterpillars,  when  I  commenced  smoking  them;  and  for  the  next  ten 
years  I  never  lost  the  crop. 

The  smoking  is  done  by  placing  a  large  iron  coakel  on  four  low 
wheels,  and  putting  dry  wood,  with  any  weeds  or  rubbish,  and  some 
brimstone  into  it,  and  forcing  it  to  burn  by  large  bellows,  which  drives  a 
strong  and  continual  stream  of  disagreeable  smoke  through  a  moveable 
tube  to  every  tree,  and  every  part  of  a  tree,  in  succession  ;  and  by  con- 
stantly commencing  on  the  windward  side  of  the  orchard,  and  following 
up  row  by  row  till  the  black  apple-fly  and  moth  disappear,  I  prevent 
their  producing  the  caterpillars,  and  consequently  save  the  crop. 

Barming,  near  Maidstone, 
I4th  April,  1843. 


II. — On  Burning  Clay,    By  Eli  Turvill. 

Burning  land  is  much  practised  in  the  Roothings,  containing  nine 
parishes,  and  adjacent  parishes,  High  and  Good  Easter,  Rozwell,  Mash- 
bury,  Pleshey,  over  a  country  about  10  miles  from  south  to  north,  and 
from  5  to  6  miles  from  east  to  west.  The  expense  of  burning  land  is 
from  20^.  to  25f .  per  acre,  according  to  the  previous  state  of  the  land 
and  the  present  price  of  labour.  The  fuel  generally  used  is  a  good 
wagon-load  of  haulm  per  acre ;  some  give  a  small  quantity  of  brush* 
wood  which  is  trimmed  from  the  brows  of  hedges,  or  a  portion  of  bean- 
straw  in  addition.  Some  burn  the  heaps  at  4  perches  square,  40  per 
acre,  and  each  heap  is  expected  to  contain  3  yards  of  ashes.  Some  burn 
the  heaps  at  8  yards  square,  75^^  per  acre,  and  each  heap  is  expected  to 
contain  2  yards  of  ashes.  The  8-yard  fires  cost  2s.  to  3^.  per  acre  more 
than  the  4-peTch  fires.  The  whole  of  the  ashes  are  spread,  and  the  land 
fallowed  in  the  usual  way.  It  is  repeated  every  four  to  six  years,  as 
may  suit  the  rotation  of  crops.  It  is  an  excellent  preparation  for  all 
kinds  of  com ;  on  the  thin  skin  land  white  turnips  are  grown  well  ailer 
burning ;  it  absorbs  the  water,  the  laud  dries  earlier,  can  be  worked  and 
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sown  sooner  in  the  spring.  The  improvement  on  the  crop  amply  pays 
for  the  outlay,  as  well  as  having  the  land  much  better  for  the  following 
crops.  Burning  is  a  fertiliser  to  the  soil,  and  the  oflener  it  is  burned 
the  more  it  improves  the  staple  and  quality  of  the  land.  So  far  from 
destroying  the  soil,  it  acts  greatly  to  its  improvement,  and  is  highly  con- 
ducive to  the  growth  of  the  cultivated  crops ;  the  effects  may  be  seen 
more  particularly  in  the  clover.  It  is  too  early  in  the  season  to  send 
some  ashes,  or  clay  which  has  been  burnt 

Mr.  F,  Mathews,  of  High  Easter  Land,  owner  and  occupier  to  a  con- 
siderable extent,  bums  all  he  can,  and  allows  his  tenants  to  break  up 
old  pasture,  provided  they  burn. 


III. — On  Burning  day.    By  Litchfield  Tabrum. 

To  T.  W.  Bramslon^  Esq. 

My  dear  Sir, — It  is  thirty  years  since  I  began  the  system  of 
burning  earth  for  manure,  on  a  very  small  scale,  in  an  imperfect 
and  very  expensive  manner  ;  but  in  a  few  years  afterwards  I  re- 
duced it  to  a  regular  course  of  farming,  commencing  by  sowing 
from  10  to  12  lbs.  of  the  best  trefoil  seed,  and  from  4  to  6  pecks 
of  rye-grass  per  acre,  on  the  exhausting  wheat  crop,  early  in  the 
spring,  having  it  harrowed  and  rolled  in,  the  expense  of  which  is 
amply  repaid  by  the  autumn  and  spring  feed  it  produces,  enabling 
a  much  larger  flock  of  sheep  to  be  kept.  There  is  a  twofold  ad- 
vantage in  being  Uberal  in  the  quantity  of  seed  sown — that  is,  in 
the  quantity  of  feed  and  in  the  increase  of  herbage,  which  mate- 
rially assist  the  burning,  and  much  improve  the  quality  of  the 
ashes. 

It  is  highly  necessary  to  have  the  land  well  under-drained  before 
it  is  burnt  I  drained  nearly  all  the  Bury  Farm  about  4  yards 
apart  (some  only  3  yards,  which  paid  the  best)  before  I  burnt  it 
I  have  now  made  up  my  mind  to  have  them  only  6  or  7  feet 
apart,  and  from  16  to  18  inches  deep,  with  the  mole-plough  and 
16  horses.  I  have  proved  it  positively  by  experience  that  the 
mole-plough  on  the  clay  lands  is  far  superior  to  the  spade,  inde- 
pendent of  the  comparative  small  expense  of  the  former.  If  you 
observe  as  the  mole  of  the  plough  moves  on,  you  will  see  the  earth 
heave  up  near  a  yard  wide  each  side  of  the  plough,  and  it  loosens 
the  subsoil  much  more  effectually,  in  my  opinion,  than  any  other 
plough  made  for  that  purpose,  and  prevents  the  possibility  of  any 
stagnant  water  remaining  on  the  land.  It  might  then  always  be 
sown  on  the  flat  or  Kentish  mode,  instead  of  the  old-fashioned 
Roothing  ridges,  or  high-back  stetches — that  is,  if  it  is  followed  up 
by  effectual  burning  about  once  in  six  or  eight  years,  with  an  in- 
termediate coat  of  yard  manure  or  folding,  and  would  double  the 
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returns  of  much  of  the  Roothing  land,  both  as  to  stock  and  crops ; 
and  (what  seems  to  he  so  much  overlooked  by  most  of  the  landed 
proprietors,  but  what  I  consider,  in  these  times  in  particular,  of 
infinite  importance)  it  would  enable  the  farmer  to  employ  double 
the  number  of  labourers  to  advantage,  and  eventually  increase  the 
value  of  the  land  JuU  25  per  cent.  I  believe  I  was  the  first  who 
introduced  the  system  on  the  clay  lands;  and  although  it  cost 
me,  for  several  years,  1000/.  per  annum  for  labour,  on  little  more 
than  500  acres,  I  am  perfectly  satisfied  with  the  result  as  to  my- 
self, and  I  know  the  farm  is  let  for  more  than  30  per  cent,  more 
to  the  present  tenant.  I  state  this,  sir,  to  satisfy  you  of  the  per^ 
manency  of  the  improvement.  I  give  your  bailiff,  Eli  Turvill, 
much  credit  for  the  business-like  manner  in  which  he  has  stated 
the  particulars — resulting,  as  they  must,  from  an  observing  and 
inquiring  mind ;  and  I  think  what  I  have  stated  here,  from  prac- 
tical  experience,  fully  bears  him  out.  If  you  follow  this  system 
out,  it  will,  from  the  number  of  labourers  necessary,  require  the 
vigilant  eye  of  the  master  to  do  justice  to  it. 

I  could  say  much  more  in  favour  of  burning  were  I  to  go 
more  into  detail  as  to  the  results  from  my  burning  for  the  last 
twenty  years,  but  I  fear  I  have  already  troubled  you  too  long. 

I  am,  &c. 

Litchfield  Tabrum. 

Bais  Hall,  21th  March,  1843. 


IV. — On  White  Carrots.   By  George  Turner. 

Thinking  that  the  merits  of  the  white  or  Belgian  carrot  are  not  suffi* 
ciently  known  and  appreciated,  and  having  been  a  grower  of  them  on  a 
email  scale  for  some  years,  I  am  induced  to  forward  an  account  of  my 
crop  on  one  small  piece  this  year.  The  plot  on  which  they  grew  was 
rather  less  than  37  poles ;  and  the  produce,  exclusive  of  tops  and  tails, 
quite  free  from  dirt,  7  tons,  or  full  30  tons  an  acre.  They  were  drilled 
the  9th  of  April  in  rows  15  inches  apart,  and  of  course  well  hoed ;  the 
land  a  strong  gravelly  loam  in  good  condition,  but  not  exactly  the  sort  of 
soil  adapted  for  carrots;  it  was  ploughed  tolerably  deep  and  well 
worked,  manured  with  a  very  moderate  quantity  of  well-rotten  dung ;  a 
small  quantity  (I  believe  about  10  bushels)  of  wood-ashes,  was  sown 
over  after  drilling,  and  lightly  raked  in.  I  have  them  stored  as  usual 
in  a  shed,  and  intend  them  fur  horses,  cattle,  and  sheep  in  the  spring, 
all  sorts  of  stock  eating  them  with  avidity,  and  fattening  fast  on  them. 

Barton,  vear  Exeter,  Jan,  7/^,  1843. 
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V. — Experiments  on  Different  Manures  far  Carrots, 
By.  J.  M.  Ayneslky. 


Red  Alieringham  Camt; 

Weight 
of  each 
Perch. 

Weight 
per  Acre. 

WeigfaUof 
Tope 

per  Acre. 

Mumre  used. 

Quantity 
Aae. 

Com 
Acre. 

No. 
1 
2 

3 

4 

5 
6 

lb«. 

270 
299 

295 

301 

314 

307 

Tons.cwts.  Ibe. 

19     5  80 
21     3  64 

21     1  48 

21  1  0 

22  8  64 
21    18  64 

Tone.  ewts.lbe- 

7  10  0 

8  0  0 

8     2  96 
8     4  32 
8     4  32 
8     2  16 

Coal-ashes  •  • 

Rape^ust  . 
j  DameFs  patent  1 
(    manure  .  ./ 

Bone-dust  • 
/Salt,  6  bush.  .1 
tSoot,  54  bush.  .1 

Stable-manure  . 

24  tons  . 
8  cwt.  • 

33  bush.  • 

24  bush.  . 

60  bush.  • 

24  tons  . 

£.  t. 
4    4  0 
2  11  3 

1  14  0 

4    2  6 

2  2  6 
4  16  0 

fVhUe  or  Belgian  Carrots. 

1 

2 

3 
4 
6 
6 

350 
381 

380i 

365 

412 

398 

25  0  0 
27     4  32 

27  3  64 

26  1  48 
29     8  61 

28  8  64 

8  16  8 

9  2  96 

9     7  16 
9    15  80 
9    14  100 
8    11  48 

Coal-ashes  •  . 

Rape-dust  • 
( Daniel's  patent  1 
\    manure  •  ./ 

Bone-dust   .  • 
/Salt,  6  bush.    .  | 
tSoot,  54  bush.  ./ 

Stable-manure  . 

21  tons  . 
8  cwt  . 

32  bush.  . 

24  bush. . 

60  bush.  . 

24  tons  . 

4    4  0 
2  11  3 

1  14  0 
4    2  6 

2  2  6 
4  16  0 

The  antecedent  crops  were,  in  1840,  potatoes,  manured  with  stahle- 
dung;  in  1841,  beans. 

The  seed  was  hoed  in  upon  the  19th  of  April,  at  the  rate  of  8  lbs. 
per  acre.  The  white  carrots  were  pulled  on  the  4th  of  November,  the 
red  on  the  2l8t.  The  soil  was  a  clayey  loam,  1  foot  in  depth,  resting 
on  a  stiff  clay. 

The  unmanured  carrots  were  not  weighed,  but  the  white  were  sup- 
posed to  be  about  20  tons;  the  red  16^  tons  per  acre. 

The  present  crop  is  wheat  hoed  in  on  the  3rd  of  December ;  all  looking 
well,  though  rather  too  rank ;  the  coal-ashes  and  stable-manure  rather 
the  best.  All  the  manure  was  bought  in  Bristol.  I  have  charged 
half-a-crown  as  back-carriage  for  hauling  it  out,  the  distance  8  miles, 
upon  a  good  turnpike-road. 

Fer7i  Hilly  Tockington, 
1842. 


VI. — On  the  Black  Foxtail  Grass  {Alopecurus  ?), 
By  W.  P.  Taunton. 

To  the  Secretary* 

Sir,-— I  have  the  honour  to  transmit  by  the  mail  of  the  let  of  May  a 
specimen,  cut  on  the  30lh  of  April,  of  Alopecurus  nigricans,  a  Siberian 
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perennial,  grown  on  strong  woodsour  clay  over  the  chalk,  at  an  eleva- 
tion of  some  500  or  600  feet  above  the  level  of  the  sea,  in  a  tolerably 
well  sheltered  situation,  but  without  any  extraordinary  manuring.  I 
submit  this  to  the  inspection  of  the  next  committee,  who  will  perceive 
that,  before  the  Ist  of  May,  some  of  the  stalks  have  put  forth  their 
flowers,  and  that  the  longest  stalk  has  attained  the  length  of  nearly  3  feet 
5  inches.  Its  bulk,  hardihood,  succulence,  and  precocity  inspire  me 
with  the  hope  that  the  committee  will  think  that,  in  pursuing  the  culture 
of  this  grass,  I  shall  be  making  a  useful  acquisition  to  English  hus- 
bwidry.  It  thrives  in  the  same  soils  as  the  other  foxtails,  a  rich 
silicious  soil  with  a  competent  mixture  of  argil,  and  grows  freely  from 
seed,  provided  it  be  not  compressed  in  the  earth,  but  sown  on  the  sur- 
face; and  an  experiment  I  accidentally  made  indicates  that  it  will 
prove  peculiarly  valuable  in  water-meadows,  as  it  thrives  in  humid  places. 

Yours,  &c., 

W.  P.  Taunton. 

Ashley^  April  30^A,  1841. 

P«S. — I  thought  it  better  to  send  this  specimen  now,  because  if  any 
gentlemen  of  the  Council  have  recently  left  their  own  meadows  or  pas- 
tures in  the  country,  they  will  be  better  able  now,  than  in  July,  to 
appreciate  a  grass  whose  height  exceeds  3  feet  on  the  30th  of  April. 
We  have  neither  rye  nor  winter  oats  at  this  day  equally  ftill  or 
productive. 


VII. — On  some  Varieties  of  the  Foxtail  Grass  (Alopecurus). 
By  W.  P.  Taunton. 

To  Ph.  Pusey,  Esq. 

Sir, — I  am  honoured  with  your  inquiry  touching  Alopecurus  nigricans. 
I  am  sorry  that  it  is  not  in  my  power  to  communicate  any  scientific 
information,  nor  the  result  of  any  precise  experiments,  on  the  subject. 
The  plant  appearing  to  me  so  early  and  so  bulky,  and  feeling  con- 
fident that  it  possesses  qualities  analogous  to  those  of  other  Alopecuri^ 
of  which  we  have  my  valued  friend  Mr.  Sinclair's  analysis,  I  have  bent 
my  whole  efforts  to  increasing  my  stock  of  it,  rather  than  to  experiments 
on  the  use  of  it*  This  year  I  hand-reaped  the  heads,  and  afterwards 
mowed  the  lower  part  of  the  culm  with  the  foliage,  and  gave  it  to  a  cow 
tied  up  in  house,  and  to  a  colt  and  horse  in  stable.  They  all  ate  it  freely 
and  eagerly  ;  but  I  have  no  further  observation  recorded  concerning  it. 
The  seed  is  ripe  in  the  first  week  in  June,  which  gives  the  opportunity 
of  sowing  it  early  enough  to  have  the  plant  well  established  in  the 
ground  before  winter — an  advantage  of  great  importance  in  those  soils 
'which  are  liable  to  a  great  degree  of  expansion  from  frost,  and  in  that 
operation  throw  the  infant  grasses  out  of  the  soil,  to  perish  under  the 
March  winds  and  May  suns.  I  have  not  the  advantage  here  of  occupy- 
bg  any  land  of  a  texture  of  soil  the  most  congenial  to  die  foxtails.  Their 
favounte  habitat  is  a  loamy  silicious  moist  sand,  such  as  the  green-sand 
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fonnation  in  the  Vale  of  Pewsey,  Wilts,  and  Vale  of  White  Horse,  Berks ; 
where  you  may  see  our  native  foxtail  attain  the  height  of  5  or  6  feet  in 
the  moist  meadows.  It  is  not  a  thing  usually  to  he  expected  that  an 
exotic  should  be  capable  of  being  cultivated  more  easily  and  effectually 
than  our  native  plants  of  the  same  genus ;  yet  I  am  inclined  to  think 
that  such  is  the  case  with  two  or  three  of  the  foreign  foxtails.  I  have 
rarely  examined  the  seed  of  the  English  meadow-foxtail  without  finding 
a  very  large  proportion  of  it  possessed  by  an  insect,  which  has  been  bred 
in  the  seed,  and,  after  feeding  on  the  grain,  has  gnawed  its  way  out,  and 
left  a  round  orifice  to  tell  the  tale.  Hence,  out  of  a  bushel  of  seed 
thereof,  which  is  always  dear,  a  very  small  proportion  is  in  a  vegetative 
condition ;  and  tl:e  inexperienced  meadow-maker  vents  his  complaints 
on  the  ill-treatment  he  has  received  from  his  seedsman — as  if  the  seeds- 
man had  laid  the  eggs  of  all  the  maggots  in  the  crop.  Now  I  have 
scarcely  ever  observed  any  of  the  seeds,  either  of  Alopecurus  mgricansj 
A.  aruTuUnaceus,  or  A,  agrestis  (perenn.),  of  some  German  botanists, 
on  which  my  partial  friend  bestowed  the  appellation  of  A.  Taunioniensisj 
to  be  perforated  by  this  or  any  other  insect ;  and  an  equal  quantity  of 
the  seed  of  either  of  these  sorts  appears  to  me  to  afford  a  greater  number 
of  plants  than  the  like  bulk  of  meadow-foxtails.  This,  then,  is  an  advan- 
tage in  the  foreigners.  Another  advantage,  I  think,  is  that  the  seeds 
of  all  these  three  foreign  sorts,  when  perfect,  are  of  a  dark  colour,  vary- 
ing from  a  slate-coloured  grey  to  jet-black,  according  to  their  degree  of 
ripeness  and  fullness ;  for  the  flower-spikes  of  these  and  of  the  meadow- 
foxtail  equally  are  liable  to  be  blighted  or  injured  by  unseasonable  spring 
frosts,  or  some  other  cause.  When  this  happens  to  the  meadow-foxtail, 
there  is  no  easily  distinguishable  difference  of  colour  between  the 
blighted  heads  and  the  ripened  heads ;  and,  as  I  doubt  whether  seeds- 
men usually  winnow  the  grass-seeds  they  sell,  the  blighted  or  frost-bitten 
heads  introduce  another  element  of  disappointment  into  the  bushel  of 
meadow-foxtail  seed,  for  which  you  have  paid  from  12^.  to  ISs.  The 
three  foreign  sorts,  however,  disclose  to  the  eye  at  a  glance  what  pro- 
portion of  the  contents  of  the  bushel  has  been  rendered  worthless  by  this 
cause,  and  what  valuable ;  for  the  blighted  and  frost-bitten  heads  of  all 
these  three  sorts  are  white,  like  the  meadow-foxtail.  But  a  more  im- 
portant advantage  than  the  foregoing  is  that,  according  to  Mr.  Sinclair's 
analysis,  A,  Tauntoniensisy  at  the  time  of  flowering,  possesses  treble  the 
proportion  of  nutritious  matter  which  our  native  meadow-foxtail  pos- 
sesses ;  and  A.  arundinaceus  more  than  treble  of  that  proportion.  (See 
•  Hort.  Gram.  Woburn.,'  pp.  140, 231-33.)  The  latter,  to  the  best  of  my 
recollection  (for  I  have  lost  sight  of  it  for  several  years),  though  taller  and 
more  bulky,  does  not  produce  so  many  radical  leaves  as  our  native  species : 
the  A,  Tauntoniensis  is  not  quite  so  bulky  as  the  native  sort,  1  think, 
but  is  well  garnished  with  radical  leaves.  Your  skilful  and  respected 
member  Humphrey  Gibbs,  Esq.,  says  that  A.  arundinaceus  is  more 
productive  than  A,  nigricans.  As  I  have  never  had  them  in  cultivation 
together,  I  have  had  no  opportunity  to  compare  them ;  but  A,  nigricans^ 
with  me,  gives  a  greater  burthen  than  A,pratensis  or  A.  Tauntoniensis. 

In  the  sowing  of  these  grasses  on  a  stiff  clay,  I  persuade  myself  I 
have  learned,  from  experience,  that  repeated  rollings  immediately  after 
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sowing — which,  in  putting  in  all  other  grass-seed,  I  have  found  to  he 
eminently  heneficial,  if  the  ground  was  dry  aud  well  pulverized — have 
not  assisted  the  growth  of  the^e  foreign  foxtails ;  hut  that,  on  the  con- 
trary, such  parts  as  I  sowed  without  rolling- in  succeeded  ahundantly, 
while  those  which  I  rolled  gave  me  very  few  plants.  This  effect  may  he 
limited  to  my  peculiar  clay  soil,  or  to  the  state  of  the  soil,  or  it  may  he 
general.  I  merely  throw  out  the  remark  to  the  intent  that,  if  you 
should  take  these  foxtails  into  cultivation,  you  may  repeat  the  experi- 
ment, and  adopt  the  practice  which  you  shall  find  most  successful. 

A  valuable  quality  of  the  foxtails  is,  that  thick  radical  leaves  retain 
their  verdure  to  a  late  period  of  the  summer,  particularly  in  moist 
ground :  hence,  if,  through  coveting  a  larger  hay  crop,  you  let  your 
grass  stand  till  the  later  species,  as  catstails,  &c.,  are  in  blossom,  you 
do  not  experience  a  total  loss  in  your  foxtails :  whereas,  some  early 
grasses  —  as,  for  instance,  Avena  pubescens — have  entirely  lost  their 
radical  leaves  soon  after  their  flower  has  unfolded. 

I  have  in  cultivation  another  valuable  early  grass,  nearly  allied  hereto. 
I  received  it  under  the  name  of  I^leum  hostii ;  but,  to  my  ignorant 
and  unbotanical  eye,  it  looks  not  like  a  Phleum^  but  exactly  like  a  fox- 
tail. It  is  very  productive  of  seed,  rather  heavier  than  any  foxtail, 
shaped  like  a  foxtail  seed,  and  of  a  light  honey-colour,  or  slightly 
tawny-yellow.  It  is  clearly  not  our  meadow-foxtail.  It  is  about  a 
week  later  than  A.  nigricans  and  its  black  brother  ;  and  has  the 
valuable  property  of  thriving  well,  and  coming  thus  early,  on  a  stiff 
cold  clay.  When  you  recollect  that  though  we  have  many  nourishing 
pastures  on  clays,  they  consist  almost  wholly  of  late  grasses,  you  may 
be  disposed  to  think  that  a  tall  productive  grass,  which  will  come 
early  on  such  soils,  is  well  worth  attention,  whatever  its  name  be. 
From  its  great  similarity  in  habit,  growth,  shape,  and  earliness,  I 
have  been  induced  to  subjoin  the  mention  of  this  to  my  wearisome  dis- 
course upon  foxtails,  which  I  will  here  end  by  saying,  that,  if  you  wish 
to  cultivate  A,  nigncans  on  a  farmer-like  scale,  Messrs.  Booth,  Ham- 
burg, will  have  it  for  sale  this  year,  for  the  first  or  second  time ;  there- 
fore their  quantity  will  probably  be  limited,  and  an  early  application 
may  be  therefore  advisable. 

I  remain,  Sir, 

Your  very  obedient  servant, 

W.  P.  Taunton. 

Ashley^  Stockhridge^  HanlSf 
July  25,  1842. 


Vlll.— On  Pipe-Tiles.    By  John  Read. 

To  PA.  Pusey,  Esq. 
[This  account  anrired  too  late  to  be  included  in  the  article  on  Under-draining.] 

Sir, — I  beg  to  inform  you  that  I  am  just  returned  from  the  Weald  of 
Kent,  after  taking  a  survey  of  the  land  on  which  I  commenced  the  pro- 
cess of  under-draining  in  the  year  1188,  the  good  effects  of  which  are  to 
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be  seep  to  this  day ;  alsQ  the  kilp  w}iich  I  built  for  making  tiles,  which 
is  T]ow  opcupied  by  my  nephew,  who  is  making  pipe-tUes,  with  the 
same  machine  as  those  made  at  Horley  in  Sussex.  I  thep  went  to 
Pepshur^t  to  see  the  effect  of  th^  sap^^  kind  of  tiles  ^  the  pr^viovis  day 
having  beep  very  wet,  gave  me  a  favourable  opportunity  of  examiniog 
them.  Jn  a  fie]d  from  30  to  40  rods  across,  on  a  declivity  shelving 
towards  thp  road,  the  drains  emptied  into  an  open  ditch,  I  saw  twenty- 
three  drainp  made  in  partillel  lines  from  top  to  bottom  of  the  field ;  the 
water  rap  in   c\e^,x  &^out  tl^e  size  of  my  fipger*    Mr^  Hammond 

(the  tenant)  ipformed  me  tbat  the  day  before  the  stream  filled  about 
ha]f  of  the  til^.  Mr*  Hammond  also  told  ipe  they  were  makipg  tiles 
at  a  kiln  about  a  ipile  distant ;  I  went  there  and  s^w  the  same  machine, 
the  master  apd  his  son^  at  work  making  the  tiles.  One  kiln  pf  1 2,000 
was  ready  to  draw  the  fl^y  following.  They  purpose  making  100,000 
during  the  sunimer ;  12,000  fire  all  they  can  bum  in  one  kiln,  from 
the  experience  I  have  had  in  draiping,  I  think  tiles  of  various  sizes 
will  be  required  j  for  ipstance,  land  thaf  is  level,  or  nearly  so,  requires 
larger  tiles  than  upon  ^  descept ;  apd  again,  in  ^  length  of  40  rods,  4 
larger  tile  will  be  required  at  the  bottom  than  at  the  top  of  the  field. 
To  accomplish  this  object  I  propose  making  them  of  four  difierent 
sizes,  to  suit  different  opiniops,  as  well  as  for  convenience  pf  burning  as 
many  as  possible  ip  ope  l^ilp,  by  placing  one  pipe  within  the  other ;  by 
this  means  24,000  may  be  burned  in  the  space  of  12,000,  and  with  the 
same  fuel.  The  above  Ifiln  may  he  seen  at  Penshurst  in  Kent,  about 
2  miles  from  the  statiop  on  the  Dover  P,aili^ay, 

Any  gentleman  wishipg  to  see  the  above  works  may  lejive  towp  by 
the  Dover  Railwi^y,  survey  the  land,  see  the  propess  of  making  tiles 
(there  being  no  patent  for  them),  and  return  to  London  witliin  8  hours 
from  the  time  of  leaving. 

The  price  of  the  tiles  is  2J^.  per  thousapd  talcen  from  the  kiln. 

Yours,  &c., 

ReqenVs  Circus,  Piccadilh/y  John  Read. 

May  loth,  1843. 

P  S. — I  think  the  above  is  the  best,  cheapest,  and  most  durable 
system  of  draining  I  ever  saw. 


IX. — Experiment  on  the  Feeding  Properties  of  Swedes  and  of 
Mangold'Wvrzel    By  C.  Hillyard. 

To  prove  the  comparative  feeding  qualities  of  mangold- wurzel  and 
Swedish  turnips,  I  put  into  my  stalls,  on  the  4th  of  January,  1843,  six 
three-years  old  Hereford  steers,  all  of  one  person's  breed,  divided  as 
equally  as  possible  as  to  weight,  frame,  and  quality. 

The  six  beasts  were  slaughtered  by  Mr.  Giblett,  and  the  carcasses 
shown  in  his  shop  on  Monday  the  Ist  of  May. 
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TJie  following  fed  on  Mangold-  Wurzel. 


Estimated  Weight 

BeadWeiKht 

Increase  of 

when  put  in  tlie 
Stalls. 

of  Carcass. 

Weight 

Stones  of  8  ttw. 

Sts.  lbs. 

Sts.  lbs. 

No.  1. 

.     .      14      .  . 

87   6  . 

.      13  6 

No.  2. 

.    .      16     .  . 

92    1  . 

16  1 

No.  3. 

.    .     74     .  . 

89    3  . 

15  3 

224 

269  2 

45  2 

Whole  increase  of  weight  #  .  45  stones  2  lbs. 
Loose  fat  25  stones  5  lbs. 


The  following  fed  on  Turnips. 

Estimated  Weight.      Weight  of  Carcass.  Increase  of  Weight. 
StoB8sof8lba.              Sts.   lbs.  Sts.  lbs. 

No.  4.     .    .     76     .    •     99    2     .  .     23  2 

No,  5.      .    .      74     .    .      85    6      .  .      11  6 

No.  6.     .    .     74     .    .     89   7     .  .     15  7 


224  274    7  50  7 

Loose  fat  24  stones  7  lbs. 

increase  of  weight  exceeding  the  increase  \  *.  .  ^ 
of  those  fed  on  mangold-wurzel    .  J  ^  ^^^^^^  ^ 

According  to  this  trial,  the  comparison  of  the  nutritive  qualities  ap- 
pears to  be  in  favour  of  swede  turnips.  My  mind  not  being  satisfied  by 
this  trial,  I  intend,  on  the  1st  of  November,  to  try  six  other  beasts  that 
will  have  been  grazed  through  the  summer.  The  beast  No.  1  disappointed 
my  expectations ;  I  thought  he  would  have  increased  quite  as  much,  if 
not  more,  than  any  one  of  them ;  but,  proving  in  the  stalls  of  uneasy 
temper,  his  increase  of  weight  was,  one  excepted,  the  least. 

The  weekly  cost  of  the  feeding  of  each  beast  was  as  follows : — 

«.  d, 

10  lbs.  daily  of  cut  hay,  at  3^.  per  cwt.  .  .20 
Linseed,  1  quart,  boiled,  cost  at  home  •  .16 
Barleymeal,  3  quarts  daily     .        .        .  .20 

(These  well  mixed  together,  given  in  3  feeds.) 
H  bushels'  (in  3  feeds),  daily,  of  mangold  or  of 

turnips  ,26 

8  0 

The  cost  of  keeping  each  for  16  weeks  in  the  stalls,  .^6.  8^. 

Each  beast  sold  for  4/.  more  than  its  value  when  put  in  the  stalls :  this 
is  paying  rather  too  much  for  the  improvement  of  the  manure ;  still 
there  should  be  some  stall-feeding  on  what  are  called  turnip-land  arable 
farms.  On  some  clay-land,  if  not  very  stubborn,  mangold,  with  good 
cultivation,  may  be  produced  better  than  Swedish  turnips. 


t2 
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X.—On  Nitrate  of  Soda.    By  W.  Clarke. 

To  T.  D.  Acland,  Esq.,  M,P. 

Mt  dear  Sir, — The  nitrate  of  soda  which  I  tried  last  year  was  as 
under:— The  field  was  manured  all  over  alike  on  a  clover  ley  sown  with 
wheat,  in  the  month  of  November,  184.1 ;  on  the  7th  of  April,  1842,  I 
marked  out  120  poles  running  from  one  end  of  the  field  to  the  other, 
leaving  54j  poles  thus  in  the  middle  of  the  field : — 


60  poles  titrate  of  soda. 

54 J  poles  without. 

60  poles  nitrate  of  soda. 


The  wheat  on  the  120  poles  sown  with  }  cwt.  of  soda  soon  showed 
itself  much  stronger  in  plant  and  colour.  The  land  is  what  we  call 
stone-rush,  situation  rather  high,  aspect  good.  At  harvest  I  was  parti- 
cular in  keeping  it  separate,  the  more  so  on  account  of  the  conflicting 
opinions  I  read  in  the  Journals  of  the  Royal  Agricultural  Society  on  the 
subject.  On  the  11th  of  December  last  I  threshed  and  winnowed  up 
the  two  lots,  and  the  result  was,  120  poles  produced  28  bushels,  and 
the  54^  poles  produced  11 J  bushels,  or  just  4 J  bushels  per  acre  more 
with  soda. 

£.  «.  rf. 

H  bushels  wheat,  at  6«.      •    •    •    1    5  6 

^  cwt.  uitrate  of  soda     •    .    .    .    0  15  0 

Profit    •    .    .    0  10  6 

Besides  a  little  more  straw,  which  will  make  a  little  more  manure  for 
next  crop ;  and  again,  wheat  is  now  very  low. 

I  am,  &c. 

W.  Clarke. 

East  Lynchy  near  Minehead,  Somerset^ 
Jan.  13,  1843. 


XI. — Account  of  the  Effect  of  a  Bituminous  Shale  at  Christian 
Malford,  Wilts.    By  Robert  Gowen. 

Having  been  requested  to  give  some  account  of  the  bituminous  shale, 
the  fertilising  qualities  of  which  attracted  my  notice  some  years  ago  at 
Christian  Malford,  an  estate  belonging  to  the  Earl  of  Carnarvon,  near 
Chippenham,  in  Wiltshire,  and  situate  in  the  valley  of  the  Avon,— I 
have  to  state  that  I  was  at  that  time  the  auditor  of  the  property,  and  had 
directed  the  deepening  of  an  ancient  watercourse,  called  Pug  Ditch, 
which  runs  through  the  parish.  The  labourers,  being  engaged  on  a 
portion  of  the  watercourse  where  the  soil  rests  upon  a  substratum  of 
gravel,  the  rubble  of  the  neighbouring  coral  rag,  cut  through  a  numher 
of  highly-inclined  out-croppiugs  of  dark- coloured  shale,  belonging  to  the 


Account  of  the  Effect  of  a  Bituminous  Shale.  277 

Oxford  clay  fonnation,  which  underlies  the  coral-rag  gravel.  In  the 
course  of  the  ensuing  summer  the  gravel,  which  had  been  thrown  out  of 
the  cutting  upon  the  land,  being  much  esteemed,  was  all  carted  away, 
but  the  shale  was  left  undisturbed.  Late  in  the  winter,  or  early  in  the 
spring,  an  application  was  made  to  me  by  the  tenant  of  the  land  for  an 
allowance  for  the  expense  of  carting  away  the  shale  which  encumbered 
it,  when,  accompanied  by  the  bailiff,  I  repaired  to  the  meadow  in  order 
to  ascertain  what  was  fitting  to  be  done.  I  observed  with  interest  around 
the  edge  of  each  heap  a  circle  of  dark  green  and  luxuriant  grass,  such  a» 
would  have  surrounded  a  heap  of  rich  manure.  I  also  observed  that 
the  frost  was  breaking  down  the  shale  into  powder.  These  circumstances 
I  pointed  out  to  the  farmer  as  indicative  of  a  fertilising  property  in  the 
substance,  and,  recommending  him  to  draw  it  out  on  his  land  imme- 
diately, I  declined  making  him  any  allowance.  A  few  months  after- 
wards I  learned  that  he  had  followed  my  advice,  with  the  excellent 
result  of  a  heavy  crop  of  hay  and  aftergrass,  which  I  witnessed  with 
satisfiiction.  He  died  not  long  after ;  his  occupation  is  now  subdivided 
between  contiguous  tenants,  and  I  am  unable  to  give  you  more  than  this 
my  general  recollection.  I  may  add  that,  when  I  was  impressed  with 
the  fertilising  properties  of  the  shale,  I  also  saw  that  it  was  bituminous, 
and  found  that  upon  placing  a  fragment  in  the  fire,  it  emitted  consider- 
able flame.  I  have  now  procured  a  lump  of  it,  and  have  had  it  exa- 
mined by  a  friend,  a  very  accomplished  chemist,  who  informs  me  that  a 
proximate  analysis  brings  out  the  following  results : — 


Combustible  matter,  chiefly  bituminous 

.  206 

Silica 

.  321 

Alumina       .       •       •       .  • 

.  130 

Lime           •       •       •       •  • 

.  116 

Oxide  of  iron         «       •       •  • 

.  109 

Mngnesia      •       •        .        .  • 

5 

Carbonic  Acid,  &c.         .  • 

•  73 

Water         .        .       ,       .  , 

•  40 

Phosphoric  acid  and  alkaline  salts,  a  trace. 

1000 

which  may  be  taken  as  a  near  expression  of  its  constituents. 

It  seems  to  be  very  probable  that  this  substance  owes  its  fertilising 
properties  mainly  to  the  bituminous  matter  which  enters  so  largely  into 
its  composition.  It  is  not  of  unfrequent  occurrence,  and  may  be  de- 
serving of  attention.  The  bituminous  shale  so  common  in  coal-mea- 
Eures,  when  possessed  of  the  property  of  breaking  down  by  the  action  of 
frost,  may  be  very  useful  upon  gravelly  soils. 

St.  Jameses  Slreely  London^ 
March  31,  1843. 
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XII. — On  Purifying  the  Air  of  Stables  by  a  mixture  of  Gypsum 
or  Sawdust  with  Sulphuric  Acid.    By  Hbnrt  Rbecb. 

Hating  been  invited  by  Mr.  Etbds,  of  Dean  House,  Enstone,  to  make 
some  experiments  on  hia  excellently-oonducted  farm  and  stables,  I 
trust  tbe  results  of  those  upon  the  absorption  of  ammonia  may  prore  of 
sufficient  interest  to  entitle  them  to  publication*   As  gypsum  (crystal- 
lised sulphate  of  lime)  had  been  highly  recommended  for  this  purpose 
in  some  recent  works  on  agriculture,  the  stables  were  in  the  first  in- 
stance frc^y  strewn  with  this  salt  coarsely  pondered ;  but  though  the 
ammonia  was  evolved  during  the  removal  of  the  wetted  straw  in  sufficient 
quantity  to  affect  even  the  eyes  of  the  grooms,  I  could  not,  after  two 
days*  exposure,  detect  the  slightest  trace  of  ii  in  the  gypsum  when 
I  examined  it  with  slaked  lime.   This  result  was  the  more  surprising, 
as  it  is  known  to  every  chemist  that  solutions  of  carbonate  of  ammotiUi 
and  of  gypsum  are  incompatible ;  the  carbonic  acid  leaving  tlie  animonia 
to  form  the  precipitate  carbonate  of  lime,  the  sulphuric  acid  passing  to 
the  ammonia ;  and  I  had  previously  ascertained  that  in  ati  atmosphere  so 
highly  charged  with  ammonia  as  to  be  destructive  to  animal  or  vegetable 
life,  a  very  appreciable  proportion  was  taken  tip  by  wetted  gypsum. 
The  following  experiments  appeared  conclusive  upon  the  poin^  that 
under  less  favourable  circumstances  not  an  atom  was  absorbed :  200 
grains  wetted  with  distilled  water  were  exposed  in  a  close  stable  for 
three  days,  precautions  having  been  taken  to  avoid  any  error  from  eva- 
poration :  it  was  again  weighed,  no  increase  could  be  perceived,  nor  was 
any  ammonia  evolved  on  the  application  of  the  usual  tests  ;  while  200 
grains  wetted  with  diluted  sulphuric  acid,  and  exposed  the  same  time, 
were  found  to  have  gained  36  grains  of  ammonia.  The  stables  were  then 
strewn  with  the  gypsum  moistened  with  sulphuric  acid,  and  examined 
the  next  morning :  every  portion  was  found  to  have  absorbed  sufficient 
ammonia  to  evolve  its  peculiar  pungent  odour  when  brought  in  contact 
with  slaked  lime ;  the  stables  had  also  lost  their  close,  unhealthy  smell. 
To  use  the  words  of  the  grooms,  they  appeared  sweetened.    As  it  was 
evident  the  gypsum  acted  merely  mechanically,  affording  a  convenient 
absorbent  surface  for  the  acid,  experiments  were  made,  substituting  saw- 
dust for  gypsum  with  even  more  favourable  results.    That  tbe  propor- 
tion of  free  ammonia  in  stablea  is  very  large  may  be  shown  by  the  simple 
experiment  of  placing  a  moistened  piece  of  litmus-paper  reddened  with 
weak  acid  in  a  stable :  in  one  badly  cleaned  or  ill-ventilated  the  efkd 
is  instantaneous ;  but  even  in  those  of  Mr.  Evans,  where  the  greatest 
attention  was  paid  to  these  points,  the  paper  was  observed  in  a  few 
minutes  to  become  blue ;  even  the  water  kept  in  the  stable  the  over- 
night, as  is  the  habit  to  take  off  the  chill,  becomes  sufficiently  impreg- 
nated with  ammonia  to  affect  tests.    As  this  alkali  is  justly  rank^ 
among  the  most  powerful  stimulants,  the  continual  breathing  of  an  at- 
mosphere vitiated  by  it  can  hardly  fail  to  have  a  prejudicial  effect. 
Grooms  are  observed  to  be  short-lived ;  and  the  rapid  course  of  inflam- 
matory diseases  in  horses,  and  their  distressing  predisposition  to  colds  and 
affections  of  the  chest,  are  no  doubt  greatly  aggravated  by  this  cause. 
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The  increased  s^ilubrity  and  sweetness  of  the  stable,  if  pointed  out  to  the 
grooms,  'Would  therefore  soon  reconcile  them  io  the  slight  additional 
trouble  the  adoption  df  this  remedy  would  incur.  At  Dean  House 
the  acid  gypsum  was  first  strewn  amidst  the  straw ;  but  as  this  Was 
considered  likely  to  injure  the  feet  and  clothing  of  thfe  hunters,  it  Was 
afterwards  spretid  on  trays.  One  part  of  sawdust  will  be  found  to 
absorb  readily  three  times  its  weight  of  ttcid  solution,  which  I  made  With 
One  part,  by  measure,  of  sulphuric  licid  to  fifteen  of  Watef.  If  intended 
to  be  tried  as  d  manure,  it  should  be  nihted  in  with  the  sttaw  when  re- 
moTcd  from  the  stable.  During  the  ptocefes  of  rbtting,  the  imtaonia  ii 
evolved  so  freely,  that  at  the  end  of  two  or  three  weeks  the  Jtcid  poWdfer, 
which  should  not  remaiil  more  than  three  dajs  in  the  stable  Without 
changing,  will  be  found  completely  nentrdlized ;  and  iifi  the  greatest 
benetit  was  derived  from  covering  up  and  salting  dung-heaps,  by  which 
I  believe  an  additional  absorption  of  ammonia  conld  only  have  been 
gained,  it  toay  be  reasonably  hoped  that  an  increased  value  would  result 
from  A  manure  thus  surcharged  with  ammoniacal  salts. 

Medical  HaU,  168,  Piccadilly. 


XIII. — Additional  It  marks  on  the  Failure  of  Red  Clover  after 
Ptarvest,    6y  tte  Rev.  W.  Thorp. 

i  BEG  leave  to  state  that  I  am  extremely  obliged  to  the  Duke  of  Port- 
land for  correcting  the  explanation  which  I  have  given  of  the  failure  of 
the  seeds  upon  some  fields  near  Clumber  Park.* 

tJpou  referring  to  the  original  letter  of  the  Duke  of  Portland,  as  re- 
printed from  Bell's  Weekly  Messenger,  in  vol.  ix.  of  the  Quarterly 
Journal  of  Agriculture,  I  find  that  two  fields  had  been  manured  with 
bones  solely,  for  a  period  of  thirty  years ;  that  one  half  of  each  of  the 
fields,  as  an  experiment,  was  manured  with  farm-yard  dung,  and  the 
other  half  with  bones,  as  usual,  for  turnips.  The  seed  failed  upon  the 
boned  portions ;  they  had  died  away  before  harvest.  The  seeds  were 
re-sown  on  the  stubbles,  but  died  away  again  in  about  six  weeks ;  were 
again  re-sown  in  spring,  and  manuredf  with  dung,  but  produced  only  an 
inferior  crop. 

These  fields  therefore  ought  not  to  have  been  adduced  by  me  as  cases 
in  point ;  for  it  is  stated  in  the  commencement  of  the  article  (p.  327), 
that  it  is  concerning  the  failure  of  the  clover  crop  after  harvest  to  which 
the  remarks  would  be  directed. 

The  "  Agriculturist  "t  reprints  the  Duke  of  Portland's  letter 
ascribes  the  failure  of  the  seeds  to  the  four-course  shift  of— 1.  turnips — 
2.  barley — 3.  clover— 4.  wheat,— which  he  says  is  not  adapted  to  any 
sand-land,  with  even  ah  uiilimited  command  of  manure ;  for  that  course 
keeps  light  land  too  much  under  the  plough,  pulverising  it  too  much, 


*  Journal,  vol.  iii.  p.  335. 
+  Agriculturist's  Note-Book,  p.  102. 
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and  thereby  endangers  its  texture  with  deafness.  But  there  seems 
very  little  doubt  that  as  both  potash  and  gypsum  are  necessary  con- 
stituents of  seeds,*  t.  e.  of  cow-grass,  white  clover,  trefoil,  and  rye-grass, 
of  which  these  seeds,  ns  I  am  kindly  informed  by  the  Duke  of  Pordand, 
consisted,  and  as  neither  of  them  is  containdl  in  bones,  the  boned 
lands  failed  in  consequence  of  the  absence  of  either  the  one  or  the  other, 
or  perhaps  of  both  of  these  substances. 

In  order,  however,  that  the  argument  offered  concerning  the  cause 
of  failure  of  the  clover  afier  harvest  (viz.,  that  it  is  destroyed  by  the 
frost,  and  this  in  proportion  to  the  want  of  a  certain  degree  of  cohesive- 
ness  of  the  soil)  may  not  lose  any  of  its  value  by  the  abstraction  of  the 
supposed  examples  of  the  boned  lands,  allow  me  to  mention  that  three 
expedients  have  been  tried  in  Scotland  to  remedy  the  failure  of  red 
clover : — 

1 .  Sowing  it  at  longer  intervals. 

This  plan  is  said  to  have  succeeded  in  partially  recovering  the  former 
luxuriance  of  the  crop.  However,  in  Yorkshire,  upon  the  magnesian 
limestone,  from  inquiries  of  my  own,  out  of  250  acres  which  were  good 
after  harvest,  and  which  were  sown  at  an  interval  between  the  same 
crop  of  not  less  than  twelve  years,  141  acres  failed.  (See  Yorkslu 
Agric.  Report,  p.  123.) 

2.  Manuring  the  lend  more  liberally. 

This  to  a  certain  extent  has  effected  an  improvement. 

3.  The  plan  .which  has  succeeded  most  effectually  is,  hy  allowing  (he 
land  to  remain  for  a  longer  period  in  seeds ;  and  from  three  to  five 
years  is  now  found  the  proper  time.  The  editor  of  the  Farmer's  Ma- 
gazine (p  170,  for  March,  1841)  sayg — **  However  paradoxical  it  may 
seem  to  state  it  as  a  general  principle,  that  the  repetition,  or  rather 
duration  of  a  crop  which  the  land  is  tired  of  growing,  is  the  best  means 
of  inducing  that  land  to  grow  it  the  more  luxuriantly,  there  is  no  deny- 
ing the  soundness  of  the  principle  in  regard  to  clover :  there  is  no 
denying  that  where  the  experiment  of  allowing  clover  to  remain  a 
number  of  years,  that  is,  white  clover  (for  red  clover  is  only  available 
for  one  year)  to  be  depastured  by  stock,  has  been  tried,  there  the  growth 
of  red  clover  has  become  almost  certain." 

My  theory  explains  this  seeming  paradox ;  for  the  longer  any  land 
is  kept  from  the  action  of  the  plough,  and  the  more  it  is  trodden  by 
sheep,  the  firmer  does  it  become  ;  the  particles,  particularly  the  silicioiw, 
unite  more  firmly  by  the  force  of  homogeneous  cohesion,  and  the  soil  is 
reconsolidated  ;  and  hence,  for  reasons  before  mentioned,  the  clover  is 
not  affected  by  the  frost. 

I  wish  also,  in  corroboration  of  the  truth  of  the  theory,  to  name  the 
practice  of  a  magnesian-limestone  farmer,  who  has  upon  the  same  land 
grown  red  clover  every  fourth  year  for  thirty  years,  while  the  owners  of 
the  adjoining  fields  cannot  produce  it  even  every  twelfth  year,  with  the 
same  certainty  that  it  will  endure  the  winter.  1.  He  gives  the  clover 
ley,  when  broken  up  for  wheat,  a  good  dressing  of  caustic  lime,  which  not 
only  rots  out  much  sooner  the  vegetable  matter,  but  aho  gives  a  certain 


♦  See  Lectures  on  Agric.  Chemistry,  by  Prof.  Johnstone,  No.  xv.  p.  323. 
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degree  of  tenacity  to  the  soil,  and  killa  the  slugs  and  worms.  2.  He 
presses  the  soil  for  wheat.  3,  Always  eats  off  the  turnips  with  sheep. 
4.  He  now  presses  the  land  for  bailey  in  the  same  manner  as  for  wheat ; 
and  I  advised  him  to  make  doubly  certain  by  rolling  the  clover  imme- 
diately after  harvest,  which  the  farmers  of  Campsal  are  doing  with  very 
beneficial  effect. 

Again,  there  is  through  the  greatest  part  of  Yorkshire  a  strong  geo- 
k)gical  proof  of  the  truth  of  the  theory.  From  Tadcaster  to  the  borders  of 
Nottinghamshire,  the  magnesian  limestone  formation  consists  of  two  beds 
of  rock,  with  a  bed  of  red  marl  interposed  between  them  :  the  latter  forms 
a  strong  land,  and  when  drained  artificially  or  naturally  by  a  steep  in- 
clination, produces  excellent  seeds  and  red  clover.  Now,  wherever  the 
red  marl  and  upper  rock  form  one  hill-side,  and  a  single  field  of  clover 
extends  over  both,  or  contiguous  fields  are  producing  this  crcp  at  this 
time  of  the  year,  the  boundary  of  the  strata  is  marked  out  with  the 
greatest  precision,  either  by  the  inferior  quality  or  total  absence  of  the 
clovers  upon  the  rocks,  which  form  comparatively  light  or  pulverulent 
soils. 

I  beg  leave  to  add  that  I  feel  the  more  obliged  by  the  Duke  of  Port- 
land's correction,  because  there  are  few  men  who,  without  the  slightest 
ostentation,  have  so  much  advanced  the  best  interests  of  agriculture. 

fPomersley  Vicarage,  near  Pontefradj 
nth  February,  1843. 


XIV. — Experiments  on  Manures,    By  Francis  Clowes. 

To  James  Hudson,  Esq, 

Dear  Sir* — Some  time  since  I  promised  I  would  send  you  the  result  of 
tome  experiments  I  was  then  trying,  and  I  now  take  the  liberty  of  so 
doing,  and  adding  thereto  some  of  more  recent  date.  In  the  early  part 
of  June,  1841, 1  was  induced  to  try  saltpetre  and  nitrate  of  soda  at  1  cwt. 
per  acre,  and  salt  and  lime  at  the  rate  of  SO  bush.,  but  unfortunately 
during  harvest  the  several  plots  became  so  intermixed,  I  could  not 
arrive  at  any  satisfactory  conclusion,  but  so  far  as  the  eye  may  be  relied 
on— which  by  the  way  is  very,  very  little — I  may  perhaps  be  allowed  to 
say  that  in  the  barley  on  which  it  was  tried  I  could  not  see  any  superiority, 
while  in  the  wheat,  where  it  was  also  tried,  I  could  at  harvest  plainly  see 
a  superiority  of  as  much  as  6  inches  in  the  length  of  the  straw,  and  a 
finer  ear;  and  I  think  the  finest  ear  and  longest  straw  were  where  the 
salt  and  lime  were  applied,  which  also  killed  all  grass  and  weeds  grow- 
ing among  the  wheat,  while  the  other  two  evidently  nursed  it  up ;  but  as 
I  cannot  say  anything  about  the  weights  and  measures  of  each,  my  ex- 
periments are  of  little  ute,  although  I  am  thankful  to  say  my  land  is  of 
that  quality,  my  barley  may  easily  be  spoiled  by  sheep-feeding  turnips, 
and  my  wheat  the  same  by  too  high  farming.  I  will  now  turn  to  some 
few  experiments  on  grass  and  turnips,  and  here  weight  and  measure 
must  speak  for  themselves;  and  it  may  not  be  out  of  place  tg  observe, 
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the  experiments  on  grasses  are  all  carried  on  in  Square  diaini^  And 
therefore  I  hare  necessarily  taken  the  tenth  of  the  usual  quantity  of 
manure  applied  to  an  acre  of  land  for  each  plot :  the  turnips  are  raanirred 
by  the  acre  and  weighed  by  the  square  chain.  The  parish  of  Hemsley, 
in  which  my  farm  lies,  is  on  the  seaooast,  about  6  miled  to  the  north  of 
Great  Yarmouth ;  the  fields  on  which  the  experiments  were  tried  are  sll 
within  \  mile  of  the  sea;  the  soil  is  of  a  miied  fr^wotkin^  loam, 
varying  from  2  to  4  feet  in  depth,  WithH  subsoil  of  brick  earth  and  field 
clay.  The  grasses,  ttefdl  of  yellow  cldteri  white  clofer,  add  tfa« 
common  rye-grass^  were  of  the  first  yeai^s  lay. 

On  the  7th  of  April,  1841,  the  folloWitig  maiiures  were  sown  broad^ 
cast>— 

f .  df  Cwt.  tm.  Its. 

No.  1.  11 4  lbs.  of  saltpetre,        cost,  cartage,  &c.,  3    3  produced  5  0  of  hay. 

2.  ll)  lU.  of  nitrate  of  soda,  do.  2d      do.     5    0     0  do. 

3.  1  ton  of  fisfa-mould,  do.  2   0      do.     4    3    23  do. 

4.  1  ton  of  fresh  fCabte-ndaniire,      dd.  2   0      do.     4   3    19  do. 

5.  5  bush,  of  salt  and  lime,  do<  5   0      do.     3   3     8  do. 

6.  Soil  simple,  do.     4   0    U  do. 

The  grass  was  mowed  and  strewed  on  the  morning  of  the  15th  of 
June,  and  weighed  on  the  17th  in  the  afterrioon,  ti  which  time  it  Was  in 
a  fit  state  for  carting,  it  having  been  very  fine  weather  \  very  shortly 
after  the  manures  were  put  on,  I  could  plainly  see  a  difference  in  the 
colour  of  the  grass  in  Nos.  1,  2,  and  3,  and  when  cut^  No.  3  was,  to  all 
appearance,  the  best,  at  once  pointing  out  the  fallacy  of  the  eye.  I  have 
valued  my  hay  at  4^.  per  cwt.,  and  notwithstanding  my  loss  in  No.  5, 
and  after  deducting  the  expense  of  the  manures,  I  have  a  net  profit  of 
If.  Ad.  on  the  whole  of  the  above  experiments,  and  showing  a  gain  of 
2«.  9d,  net  in  No#  1  over  No.  6. 

The  same  year,  on  the  13th  of  April,  with  similar  grasses  and  soil,  in 
a  field  rather  nearer  the  sea  than  that  just  described,  I  had  the  following 
manures  sown  broadcast :  as  you  will  see,  when  compared  with  the  last 
field,  I  hate  used  half  the  quantity  of  salt  and  lime,  and  double  that  of 
saltpetre  and  nitrate  of  soda,  with  the  same  of  fish-mould  and  stabler 
dung  :— 

«.   d.  Cwt.  qn.  lbs. 

No.  1.  2^  bush,  of  salt  aiid  lime,      full  cost,  2   6  produced  3    3     0  ofhaj. 

2.  23  lbs.  of  nitrate  of  soda,  do.     5    4       do.     6    0   2d  do. 

3.  23  lbs.  of  saltpetre,  do.     6    A      do.     5    2    15  do. 

4.  I  ton  of  fisb-mould,  do*     2   0      do.     4    3     0  do. 

5.  1  ton  of  stable-dung  (fresh)        do.     2   0      do.     3    1     9  do. 

6.  Soil  simple,  •       .       •       .       .       •       do.     3    3     2  do. 

The  bay  was  mowed  and  strewed  on  the  16th  of  June,  and  weighed 
on  the  18th,  when  in  a  fit  state  for  carting:  it  will  be  seen  that  nitrate 
of  soda  here  has  the  best  of  it,  and  that,  setting  my  hay  at  4^.  per  cwt., 
I  am  a  gainer  in  this  field  of  1^.  2d.  on  the  whole  of  the  experiments  ;bY 
No.  \i  I  lose  the  cost  of  the  manure,  and  by  No.  5, 1  lose  1*.  W.  worth 
of  hay,  beside  the  cost  of  the  manure :  and  thus  I  account  for  my  loes  in 
No.  5 — the  stable-dung  being  set  on  late,  and  being  long^  did  net  wash 
into  the  land  enough,  consequently  the  grass  was  not  mowed  so  low  by 
some  2  or  9  inches  as  on  the  other  squares. 

In  1842  I  tried  shnito  experiments  on  red  clover;  but  after  the 
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manures  were  put  on,  unfortunately  the  clover,  owing  to  excessive 
draught,  fell  off  oy  spots  all  over  the  field,  thereby  preventing  my  arriving 
at  any  satisfactory  conclusion  ;  but  this  I  could  see,  where  the  previous 
autumn  I  bad  pat  on  sea-weed,  gathered  from  the  beach  as  the  water 
washed  it  up,  and  jhit  it  on  the  layer  at  the  rate  of  15  tons  per  acre,  the 
clover  was  not  only  thicker  on  the  land  up  to  the  time  of  mowing — not 
even  suffering  from  the  drought  which  affected  the  rest  of  the  field — 
but  could  be  pliunly  seen  all  through  the  winter,  looking  a  deeper  green, 
having  a  broiKier  leaf,  and  by  being  in  a  riper  state  for  mowing  for  hay 
than  the  rest  of  the  field  at  the  proper  time. 

I  have  never  yet  been  able  to  discover  any  superiority  on  those  parts 
where  the  above  manures  were  tried,  either  in  the  after-grass  or  the 
wheats,  although  it  is  touch  too  early  yet  to  judge  of  the  wheat  now 
growing. 

Perhaps  it  is  time  I  should  say  a  few  words  on  some  of  the  manures 
used :  the  fish-mould  consisted  of  a  grampus  weighing  about  3  tons, 
which  was  washed  on  shore  near  this  parish  ;  t  procured  it,  and  after 
dragging  it  by  sea  to  within  a  quarter  of  a  mile  of  the  field  in  which  it 
was  to  be  used,  it  was  landed  and  dragged  by  twelve  horses  to  its  pro  lem, 
restins-place :  here  it  was  cut  into  pieces  of  about  3  stones  each,  and 
packed  up  in  alternate  layers  with  mould,  chalk,  or,  as  we  call  it,  marl, 
and  lime  ;  and  finally  all  was  well  covered  over  with  mould  and  grass 
from  the  sides  of  the  fences :  it  lay  for  about  nine  or  twelve  months 
before  it  was  used,  and  during  this  time  it  was  turned  frequently  to  in- 
corporate. The  salt  and  Ume  compound  was  prepared  in  the  winter, 
precisely  after  the  directions  given  by  C.  W.  Johnson,  in  his  work  on 
Manures,  or,  as  he  more  truly  calls  them,  Fertilizers,"  chapter  the 
16ch,  p.  408;  and  so  far  as  my  experience  goes,  as  a  to^ndressing  for 
rass  and  a  manure  for  turnips,  it  will  not  do  at  all ;  whilst  as  a  top- 
ressing  for  wheat,  or  to  plough  under  for  that  crop,  from  personal 
observation  1  am  satisfied  it  is  excellent.  I  will  now  turn  to  some  ex- 
periments on  turnips. 

On  the  15th  of  June,  1841,  having  measured  out  6  acres  of  land,  I 
had  on  each  acre  one  of  the  following  manures  spread  at  the  under- 
mentioned rates ;  on  the  following  day  they  were  all  ploughed  in  imd 
the  turnips  sown  on  flat  work : — 

£   i,    d.  Cwt  It.  lbs. 

No.  I.  15  biuh.  of  boues,  fuH  cost  2  12   6,  produced  11    4     3  of  bulb. 


1 

6^  of  top. 

12 

5 

9^  per  sqoare  ctutm. 

10  loads  of  bullock 

manure     •    •  • 

do.   2  10  0 

do. 

14 

5 

5  of  bulb. 

1 

4 

2iof  top. 

16 

1 

7^  per  square  chain. 

15  cwt.  of  animalized 

carbon  .... 

do.   2  12  6 

do. 

10 

6 

6  of  bulb. 

1 

3 

4  oftop. 

12 

1 

10  per  aquare  chain. 
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No.  4.  50  bush,  of  talt  £.  $.    d.  Cwt.  st.  lbs. 

aiid  lime    •    •    full  cott  2  10   0,  produced  5    4     1  of  bulb. 

0   7  10  of  top. 

6   3  11  per  square  chain. 


5.  20  sacks  black-hole 

malt  screenings      .do.     3    3   4     do.     II    6     7  of  bulb. 

I    5  SJoftop. 


13   4     1^  per  square  cbaiu. 

6.  Soil  simple  do.     10   0     4  of  bulb. 

1    5     0  of  top. 

11    5     4  per  square  chain. 

The  frost  setting  in  early,  I  was  not  able  to  weigh  these  turnips  till 
the  early  part  of  the  following  Febniarj' — the  most  proper  time  I  take  to 
be  the  middle  of  December,  as  the  turnip  has  then  acquired  its  full 
growth  and  has  lost  its  superfluous  leaves :  when  weighed  the  turnips 
were  carefully  drawn  and  the  mould  well  knocked  oflr,  the  fibrous  roots 
and  tops  were  then  carefully  cut  off,  and  weighed  as  shown  above. 

The  turnips  were  sown  on  the  flat  and  put  in  thus : — two  ploughs  to 
each  acre,  one  with  and  the  other  without  a  small  drill  attached,  thus 
drilling  every  alternate  furrow,  and  depositing  the  seed  in  the  earth  as 
soon  as  it  leaves  the  mould-board,  or,  as  we  call  them  in  Norfolk,  the 
plats ;  immediately  after  the  land  is  rolled  and  harrowed — this  mode  I 
always  pursue — consequently  my  rows  are  from  26  to  30  inches  apart, 
and  the  plants  in  the  rows  I  have  Jefl  at  from  14  to  18  inches  apart; 
and  from  my  slight  experience  this  is  not  too  much  room. 

The  turnips  on  Nos.  2  and  5  were  the  first  by  two  or  three  days  to 
come  to  the  hoe,  while  those  on  No.  4  were  the  last  by  some  three  or 
four  days :  the  above  results  show  a  loss  when  compared  with  No.  6,  to 
a  considerable  amount ;  but  I  ought  to  say  No.  6  lay  under  a  warm 
fence,  and  that  although  the  several  acres  lay  contiguously,  yet  each 
would  be  farther  into  the  field,  and  therefore  more  exposed. 

The  turnips  were  as  nearly  as  possible  eaten  off  in  equal  quantities  on 
each  acre  by  sheep,  and  the  barley  sown  in  the  early  part  of  April ;  at 
its  first  coming  up  there  was  no  perceptible  difference,  but  after  a  short 
time,  it  being  very  dry  weather,  on  examining,  a  difference  could  be 
discovered,  Nos.  3  and  4  not  looking  so  well  as  the  rest ;  but  about  this 
time  some  kindly  showers  coming,  3  and  4  so  far  recovered  and  over- 
took the  rest,  that  at  harvest  there  was  so  little  apparent  difference,  I 
did  not  think  it  worth  keeping  them  separate;  the  land  is  laid  down 
with  red  and  white  clover  and  rye-grass,  and  at  this  time,  Feb.  22nd, 
the  clover  on  Nos.  1  and  2  are  looking  somewhat  bolder  in  the  leaf,  and 
better  in  the  set,  but  no  very  marked  difference,  and  so  early  in  the 
spring  one  must  not  judge. 

Last  summer  I  again  tried  some  experiments  on  turnips,  which  were 
treated  in  every  way  in  precisely  the  same  manner  as  described  in  the 
previous  year's  experiments — with  regard  to  the  cultivation — and  first,  I 
will  give  the  difference  between  the  purple-top  swede  and  skirvings, 
grown  in  the  same  field  on  alternate  ridges ;  they  were  weighed  on  the 
1 3th  of  last  December,  and  I  had 
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Tons  ewtk  it.  lU. 
OfftkirvlDgs  14    0   1^  of  bulb. 

0  14    5  oftop. 

— —   Tom  cwt.  tt.  lbs. 

1  5   4   6^  per  square  cbain,  or  12   15   4   9  per  acre. 


Purple-top    0    18    4   5  of  bulb. 

0     2    1    6}  of  top. 


1     0   5  11}  per  square  chain,  or  10     7    2   3  per  acre. 


Or,      Tons  2     8    2   6  in  favour  of  skirvlng. 


These  turnips  were  sown  the  early  part  of  last  June,  and  the  land  all 
manured  alike,  at  the  rate  of  10  loads  of  decomposed  bullock -yard 
manuie  per  acre. 

June  23rd,  1842. — ^Turnips  were  sown  on  the  following  manures: — 

Tuns  cwt.  St.  lbs. 

No.  I.  SO  bush,  of  bonei,  full  cost  3/.  per  acre,  produced  0   17   I    10  of  bulb. 

0    8   1     1  of  top. 


per  square  chain  1 

0 

2 

Tons  c«-t.  St.  lbs. 
11    or,  10     3   3   12  per  acre. 

a. 

12  tons  of  home-dung 
fre^h  from  the  bin. 

do. 

3/.  per  acre,  produced  1 
0 

1 

3 

5 
0 

6  of  bulb, 
fti  of  tup. 

per  square  chain  1 

4 

6 

lU  or.  12  7 

2 

3  per  acre. 

3. 

15  tonsof  finh  mould.  do. 

3/.  per  acre,  produced  0 
0 

16 

2 

0 
3 

1  of  bulb. 
13  of  top. 

per  square  chain  0 

18 

4 

0  or,  9  3 

0 

0  per  acre. 

4. 

15  tous  of  bullock* 
yard  dun;;  from  Uie 
compost  heaiv 

do. 

3/.  per  acre,  produced  0 
0 

16 
2 

& 
4 

7i  of  bulb. 
9ioftop. 

per  square  chain  0 

19 

2 

3   or,   9  12 

6 

2  per  acre. 

5. 

34  c«t.  of  guano, 

do. 

3/.  per  acre,  produced  1 
0 

1 
3 

1 
0 

11  of  bulb, 
liof  top. 

per  square  chain  1 

4 

1 

12}  or,  12  2 

2 

13  per  acre. 

e. 

10c«t.  of  rape-cake, 

do. 

Zl.  per  acre,  produced  0 
0 

14 

2 

7 
7 

8  of  bulb, 
ft  or  top. 

per  square  chain  0 

17 

6 

3  or,  8  18 

ft 

4  i)cr  acre. 

7. 

20  sacks  of  blnck-hole 
malt  screenipg^, 

do. 

3/.  per  acre,  produced  0 
0 

15 
2 

2 
5 

8i  of  bulb. 
121  of  top. 

per  square  chain  0 

18 

0 

7  or,   9  0 

ft 

0  per  acre. 

8. 

so  bush,  of  sprats, 

do. 

8/.  per  acre,  produced  0 
0 

17 
1 

4 

ft 

6  of  bulb. 
1  of  top. 

per  square  chain  0 

19 

1 

7  or.   9  11 

7 

0  per  acre. 

9. 

SuU  simple  •  « 

» 

«       •      produced  0 
0 

9 
1 

2 

7 

11  of  bulb. 
11  of  top. 

0  11  2    8  or,  ft   13  1    10  per  acre. 
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In  the  foregoing  experiments  I  have  not  weighed  th&>fibroua  roots  (as 
these  could  not  he  said  to  be  edible  matter),  they  having  been  scraped  off 
the  bulb  with  a  knife.  Nos.  2  and  5  were  the  first  to  come  to  Uie  hoe 
by  three  days ;  the  rest  were  much  alike,  except  No-  9,  which  was  always 
behind.  Neither  this  nor  the  previous  year  were  my  swedes  annoyed  to 
any  extent  by  either  fly  or  canker,  while  my  white  turnips  were  very 
much  eaten  off ;  but  owing  to  very  favourable  weather,  they  overgrew  the 
damage,  and  I  had,  upon  the  whole,  a  fair  crop. 

I  have  hitherto  grown  my  turnips  on  the  flat,  but  from  a  close  ob- 
servation of  the  ridge-system  on  my  neighbours'  farms,  I  am  quite  pre- 
pared another  year  to  adopt  it. 

I  think  the  result  of  the  experiments  on  the  present  crop  of  turnips 
has  fully  compensated  for  all  trouble  I  have  beai  at  in  personally  super- 
intending all  my  experiments,  which,  as  you  may  judge,  have  taken  no 
small  time ;  but  as  I  think  it  every  man's  business  who  tries  experiments, 
to  give  them,  as  I  beg  the  above  may  be,  to  the  proper  authorities 
to  judge  of  their  fitness  to  be  submitted  to  public  inspection,  so  I  also 
consider  it  to  be  equally  their  business  to  give  the  same  their  full  personal 
superintendence,  as  then,  and  then  only,  can  they  vouch  for  their  ac- 
curacy, and  the  agricultural  world  may  then  rely  on  their  testimony. 

Your  very  obedient  servant, 

Francis  Clowes. 

Hemsley,  Feb,  24//i,  1843. 
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XXI. — On  the  Agricultural  Improvements  of  Lincolnshire, 
By  Ph.  Pusey,  M.P. 

On  a  sunny  morning  in  November,  1842,  Mr.  Handley  having 
undertaken  to  show  me  Lincolnshire  farming,  we  passed  through 
Sleaford  on  our  road  to  Lincoln,  and  soon  entered  upon  a  high 
but  level  tract,  presenting  a  cultivated  exuberance  such  as  I  had 
never  seen  before.    Farm  succeeded  farm,  each  appearing  to  be 
cultivated  by  the  owner  for  example — not,  as  was  really  the  case, 
by  a  tenant  for  profit ;  and  so  for  miles  we  passed  on  through 
fields  of  turnips^  without  a  blank  or  a  weed,  on  which  thousands 
after  thousands  of  long-wooUed  sheep  were  feeding  in  netted  folds ; 
and  so  large  as  well  as  regular  were  the  turnips  in  the  narrow 
rows,  that  the  lower  halves  which  remained  in  the  ground,  when 
the  upper  part  had  been  consumed,  seemed  to  pave  these  sheep- 
folds.  Every  stubble-field  was  clean  and  bright ;  all  the  hedges 
kept  low,  and  neatly  trimmed ;  every  farm-house  well  built,  with 
spacious  courts,  and  surrounded  by  such  rows  of  high,  long,  saddle- 
backed  ricks,  as  showed  that  the  land  did  not  forget  to  return  in 
August  what  it  had  received  from  the  fold  in  December,  since  the 
number  of  these  farm-houses,  which  might  always  be  seen  at  one 
view,  proved  that  the  size  of  the  farms  would  not  account  for  the 
extent  of  the  rick-yards.    Yet  this  land,  so  loaded  with  roots 
and  with  corn,  showed  no  mark  of  natural  fertility.    On  the  con- 
trary, it  is  a  fawn-coloured  sand  about  6  inches  deep,  lying  on  a  dry, 
thirsty,  walling-stone.    At  length,  as  we  journeyed  on,  Mr.  Hand- 
ley  pointed  out  to  me,  standing  by  the  side  of  the  road,  a  column 
70  feet  high.    It  was  a  land-lighthouse,  built  no  longer  since  than 
the  middle  of  the  last  century,  as  a  nightly  guide  for  travellers 
over  the  dreary  waste,  which  still  retains  the  name  of  Lincoln 
Heath,  but  is  now  converted  into  a  pattern  of  farming.  This 
Dunston  Pillar,  lighted  no  longer  time  back  for  so  singular  a 
purpose,  did  appear  to  me  a  striking  witness  of  the  spirit  and 
industry  which  in  our  own  days  have  reared  the  thriving  home- 
steads around  it,  and  spread  a  mantle  of  teeming  vegetation 
to  its  very  ba6e;  and  it  was  certainly  surprising  to  discover  at 
once  the  finest  farming  I  had  ever  seen,  and  the  only  land -light- 
house that  was  ever  raised.    Now  that  the  pillar  has  ceased  to 
cheer  the  wayfarer,  it  may  serve  not  only  as  a  monument  of  past 
exertions,  but  as  a  beacon  to  encourage  other  landowners  in  con- 
verting their  dreary  moors  into  similar  scenes  of  thriving  in- 
dustry ;  within  living  memory  it  was  by  no  means  useless,  for 
Lincoln  Heath  was  not  only  without  culture,  but  without  even  a 
road.     When  the  late  Lady  Robert  Manners  wished  to  visit 
Lincoln  from  her  residence  at  Bloxholm,  a  groom  was  sent  for- 
ward previously,  who  examined  some  track,  and  returned  to  report 
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one  that  was  found  practicable.  Another  family  from  Blanknej 
was  lost  on  this  heath  twice  in  one  night,  in  returning  from  a 
ball  at  Lincoln,  and  was  obliged  to  remain  upon  the  waste  until 
morning. 

Passing  Dunston  Pillar,  the  road  continues  due  north  for  4 
miles  along  the  level  hill-top,  through  the  same  beautiful  farms, 
until  it  dips  to  cross  the  narrow  breach  or  valley  in  which  Lincoln 
city  is  placed,  and  through  which  the  western  streams  find  their 
way  to  the  sea,  but  immediately  rising,  passes  by  the  lofty 
cathedral  through  a  Roman  arch,  and  stretches  along  the  ancient 
Roman  way  (Ermine  Street)  for  nearly  20  mile§,  in  a  perfectly 
straight  line  northwards,  upon  North  Lincoln  Heath,  over  the 
same  shallow  sandy  soil,  but  among  the  same  neat  enclosures, 
heavy  turnip-crops,  numerous  flocks,  spacious  farm-buildings, 
surrounded  by  the  same  lofty  and  crowded  corn-ricks.  Thus,  in 
travelling  due  north  for  40  miles  from  Sleaford  to  Brigg,  you 
traverse  the  raised  platform  of  the  South  and  North  Heath,  as 
may  be  seen  by  reference  to  Arthur  Young's  map ;  and  during 
the  whole  time  you  pass  through  the  best  farming  upon  very 
moderate  land,  recently  enclosed,  as  the  fences  themselves  show ; 
and,  what  struck  me  particularly,  you  not  only  see  generally  very 
high  farming,  but  you  see  in  40  miles  hardly  any  bad  farming — 
scarcely  two  or  three  slovenly  fields.  The  standard  of  cultivation 
is  evidently  very  higli,  and  to  raise  this  standard  is  of  course  the 
great  means  of  improving  the  farming  of  any  district. 

During  the  whole  day  we  saw  to  our  right,  on  the  horizon,  a 
high  range  of  hills  stretching  parallel  to  the  heath  from  south  to 
north.  These  were  the  wolds  of  Lincolnshire,  being  a  continua- 
tion of  the  chalk-hills,  and  it  was  to  the  northern  extremity  of 
this  range  that  we  crossed ;  and  here,  on  a  subsequent  day,  in 
looking  over  the  farm  of  Mr.  Uppleby  and  Mr.  Graburn,  at 
Wootton,  and  the  farms  of  Lord  Yarborough,  constituting  alone 
30,000  acres,  I  found  on  the  chalk  also  the  same  peculiar  features 
of  high  farming  as  upon  the  opposite  range  of  the  heath; 
again  also  it  was  in  every  farmer's  mouth  that  this  vast  tract  of 
hill  had  been  redeemed,  like  the  Heath,  from  nearly  equal  deso- 
lation within  living  memory^  and  they  had  certainly  been  brought 
to  a  state  of  which,  having  always  lived  upon  chsdk-hills  or  near 
them,  I  could  not  but  see  the  superiority.  Here,  then,  there  is  a 
still  larger  range,  estimated  at  230^000  acres  (nearly  the  extent 
of  Bedfordshire),  added  in  our  own  times  to  the  corn-land  of 
England. 

It  being  the  wish  of  our  President  that  in  each  English  county 
an  inquiry  should  be  made  into  the  present  state  of  its  farming, 
compared  with  the  Reports  made  to  the  Board  of  Agriculture 
during  the  war,  in  the  hope  of  fulfilling  this  object  I  have  twice 
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returned  into  Lincolnshire ;  and  in  order  to  be  assured  of  not 
having  ignorantlj  over-estimated  the  excellence  of  Lincolnshire 
farming,  have  carefully  examined,  during  the  last  autumn^  North- 
umberland and  the  south  of  Scotland. 

It  is  not  until  you  reach  the  further  part  of  Northumberland 
that  superior  farming  is  found.  There  indeed  around  Belford  you 
6nd  it  excellent^  and  on  the  land  of  Lord  Grey  and  of  Grreenwich 
Hospital  again  too,  in  following  the  banks  of  the  Till,  down  to 
the  Tweed :  yet  even  between  these  two  fine  districts  a  moorland 
tract  must  be  crossed,  neglected  indeed,  but  not  barren.  So 
again  in  Scotland,  30  miles  beyond  Berwick,  arriving  at  Dunbar 
you  find,  along  the  sea-coast,  some  of  the  famous  farms  of  East 
Lothian.  It  is  an  extraordinary  soil,  for  which  the  tenants, 
farming  admirably,  pay  the  well-known  rents  of  4/.  or  5/.  the 
acre,  which  some  suppose  to  be  the  common  rents  of  East 
Lothian.  But  ride  two  or  three  miles  only  inland,  and  you  find, 
first,  land  well  farmed  at  21.  an  acre  ;  then  land  at  1/.  per  acre — 
some  of  it  very  ill  farmed,  foul^  and  out  of  condition ;  then  the 
Lammermoor  Hills,  which  are  not  farmed  at  all,  but  are  in  the 
same  state  as  Lincoln  Heath  when  the  Dunston  beacon  was 
lighted  nightly.  Onwards  again  to  Edinburgh,  for  30  miles 
through  the  Lothians,  you  will  see  good  land  most  excellently 
farmed,  but  sometimes  also  moderate  land  in  a  very  slovenly  state. 
If  from  thence  you  travel  along  the  mail-coach  road  to  Carlisle, 
on  lo»ng  sight  of  Edinburgh  Castle,  you  pass  for  70  miles 
through  the  heart  of  South  Scotland,  over  moors  covered  with  a 
rank  grass,  which  shows  that  they  might  bear  something  better, 
or  among  scanty  corn- crops,  which  prove  that  nature  has  been 
little  assisted  by  art.  I  cannot  therefore  place  the  general  farming 
of  southern  Scotland  or  of  Northumberland  on  a  level  with  the 
farming  of  our  southern  counties,  such  as  Buckinghamshire^  but 
rather  with  that  of  North  Devon ;  nor  the  general  farming  of  East 
Lothian  on  a  level  with  the  general  farming  of  Lincolnshire ;  nor 
the  best  farming  of  East  Lothian  on  a  level  with  the  best  farming 
of  Lincolnshire,  because  it  is  the  best  land  only  of  East  Lothian 
on  which  such  noble  examples  of  farming  are  given,  while  in 
Lincolnshire  the  barren  heath  and  wold  have  been  taught  nearly 
equal  luxuriance. 

Being  thus  satisfied,  by  a  journey  in  the  north  of  our  island, 
that  the  discovery  which  I  owed  to  Mr.  Handley  last  year  was 
not  imaginary,  but  that  Lincolnshire  affords  a  very  high  example 
of  farming,  IJiad  wished  to  lay  before  our  Society,  in  detail,  the 
various  modes  of  management  by  which  that  excellence  has  been 
attained,  but  I  have  not  enough  mastered  the  subject.    As  the 

*  I  may  mention  also  the  farm  of  Mr.  Nairn  at  Wame  Mills,  near  Bel- 
ford,  and  that  of  Mr.  Jobson,  of  ChiUingham. 
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fullest  description  of  a  system,  however,  would  not  enable  a 
fanner  to  follow  that  system,  which  he  must  see  before  he  can 
imitate,  and  as  my  own  experience  had  led  me  to  the  opinion 
expressed  by  Sir  Robert  Peel  at  the  Lichfield  meeting,  that  the 
young  farmer,  like  the  German  craftsman,  should  enlarge  his 
views  by  trayelling  in  well-farmed  districts,  I  will  shortly  state 
what  are  the  objects  of  agricultural  interest  which  Lincolnshire 
presents  to  such  a  visitor,  attempting  also  to  trace  the  history  of 
its  former  and  its  recent  improvements. 

This  great  county  is  marked  by  the  two  ranges  of  hill,  the 
heath  and  the  wold,  stretching  side  by  side  from  south  to  north, 
separated  by  a  wide  level  plain,  which  widens  southwards  into  a 
district  of  fen  containing  about  350,000  acres,  and  forming  part  of 
the  great  morass  that  extended  formerly,  for  70  miles,  from  Cam- 
bridge to  Lincoln,  and  was  inhabited,  as  Camden  tells  us,  in  Eliza- 
beth's time,  by  fenmen, — "  a  kind  of  people,  according  to  the 
nature  of  the  place  where  they  dwell,  who,  walking  high  upon 
stilts,  apply  their  minds  to  grazing,  fishing,  or  fowling.  The 
whole  region,"  he  adds,  ^'  in  the  winter,  and  sometimes  most 
parts  of  the  year,  is  overflowed  by  the  rivers ;  but  again,  when 
their  streams  are  retired,  it  is  so  plenteous  of  a  certain  fat  grass 
and  full  hay,  which  they  call  '  Lid,'  that  when  they  have  mowen 
down  as  much  of  the  better  as  will  serve  their  turns,  they  set  fire 
on  the  rest  in  November,  at  which  time  a  man  may  see  this  fenny 
and  moist  tract  on  a  light,  flaming  fire  all  over  everywhere,  and 
wonder  thereat.'*  Soon  after  the  writing  of  this  account,  great 
efforts  were  made,  amid  much  opposition  from  the  fenmen,  to 
redeem  the  Lincolnshire  fens  by  cutting  new  courses  for  the 
rivers,  and  digging  main-drains  (or  canals  rather  they  should  be 
called  for  their  width),  such  as  the  North  and  South  Forty- 
foot  ;  but  though  the  body  of  stagnant  water  was  greatly  reduced, 
still  it  was  not  subdued,  so  that  the  fen-land  was  worth  little  even 
when  George  IIL  came  to  the  throne:  I  mean  the  true  fen-land 
in  the  interior :  the  ground  rises  towards  the  sea,  which  has 
thrown  down  upon  it  an  excellent  soil  of  fine  sand  and  mud. 
Then,  however,  as  the  main  water-courses,  after  the  labour  of  two 
centuries,  were  still  insufficient  for  delivering  the  waters  into  the 
sea,  different  districts  began  to  seek  their  own  remedy  by  sur- 
rounding themselves  with  embankments,  which  excluded  the  rising 
floods ;  while  the  rain  which  fell  within  these  embankments,  or 
down-fall  water  as  it  is  called,  was  pumped  up  by  windmills  into 
these  chief  rivers  and  cuts.  « 

Mr.  Young's  Report,  which  was  made  soon  afterwards,  in  1 799, 
gives  us  some  insight  into  the  former  as  well  as  into  the  improved 
state  of  the  fens  thus  embanked.  In  that  long  reach  of  fen,"  he 
says,  ^'  which  extends  from  Tattershall  to  Lincoln,  a  great  improve- 
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ment  by  embanking  and  draining  has  been  ten  years  effecting. 
This  is  a  vast  work,  which  in  the  whole  has  drained,  enclosed^ 
built,  and  cultivated  between  20  and  30  square  miles  of  country. 
Its  produce  before  was  very  small ;  letting  for  not  more  than  1^.  6cl. 
an  acre,  but  now  from  1  Is.  to  17«.  an  acre."  Of  another  fen,  Mr. 
Young  says, — "  Deeping  Fen,  which  extends  most  of  the  1 1  miles 
from  that  town  to  Spalding,  is  another  capital  improvement  by 
draining.  Twenty  years  ago  the  lands  sold  for  about  3Z.  an 
acre ;  some  was  then  let  at  7s,  or  %s.  an  acre,  and  a  great  deal 
more  was  in  such  a  state  that  nobody  would  rent  it :  now  it  is  in 
general  worth  20s.  an  acre,  and  sells  for  20Z.  an  acre."  After  men- 
tioning other  operations,  he  says, — ^'  These,  when  carried  to  such 
an  extent,  are  great  works,  and  reflect  the  highest  credit  on  the 
good  sense  and  energy  of  the  proprietors.  Without  going  back 
to  very  remote  periods,  there  cannot  have  been  less  than  150,000 
acres  drained  and  improved,  on  an  average,  from  bs,  an  acre  to 
25^.*'  Still,  however  much  the  last  generation  may  have  exerted 
themselves  in  these  marshes,  there  remained  enough  to  be  done 
by  our  own ;  for  Mr.  Stone,  in  the  year  following  the  Report  to 
the  Board  of  Agriculture,  writes  thus : — "  There  are  upwards  of 
300,000  acres  at  this  time  (1800)  in  Lincolnshire  suffering  at 
least,  on  an  average,  300,000/.  a-year  for  want  of  an  efficient 
drainage,  which  might  be  carried  into  effect  for  one  or  two  years' 
improved  value ;  and  upon  the  borders  of  the  county  nearly  the 
same  quantity,  connected  with  it,  capable  of  the  same  improve- 
ment by  similar  means."  This  statement  was  certainly  well 
calculated  to  stimulate  the  men  of  Lincolnshire,  and  I  believe 
that  it  has  been  well  responded  to  by*  them  in  the  forty  years 
which  have  since  passed.  I  cannot  say  to  what  extent,  but  must 
mention  some  of  the  leading  improvements.  The  first  attack  was 
made  upon  a  tract  of  40,000  acres,  containing  the  Wildmoor,  the 
West  and  East  Fens  ;  the  last  of  which  had  been  thus  described 
by  Mr.  Young: — "Sir  Joseph  Banks  had  the  goodness  to  order  a 
boat  and  accompanied  me  into  the  heart  of  this  fen,  which  in  this 
wet  season  had  the  appearance  of  a  chain  of  lakes,  bordered  by 
great  crops  of  reed.  It  is  in  general  from  3  to  4  feet  deep  in 
water,  and  in  one  place,  a  channel  between  two  lakes,  5  to  6 ; 
the  bottom  a  blue  clay  under  a  loose  black  mud,  2  to  2^  feet 
deep."  The  description  was  certainly  not  very  inviting,  but  these 
difficulties  were  overcome  by  the  late  Mr.  Rennie ;  the  water  was 
drawn  off,  the  loose  black  mud  settled  down  into  fertile  soil,  the 
boat  disappeared,  the  plough  took  its  place;  and,  though  the 
expenses  had  been  estimated  at  400,000/.,  or  10/.  an  acre,  such 
was  the  land  produced,  that,  after  being  pared  and  burnt,  it 
yielded  two  or  even  three  crops  of  oats  in  succession,  of  not  less 
than  10  quarters  an  acre,  and  its  value  was  rated  at  2,000,000/,, 
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leaving  a  profit  of  1 ,600,000/.  to  the  proprietors.  It  was  in  this 
work  that  Mr.  Rennie  established  the  principle  of  separating  the 
downfall  from  the  upland  waters^  which  may  be  thus  explained. 
The  whole  district  is  so  nearly  on  a  level  with  the  sea,  t}iat  when 
the  tide  is  up,  there  is  not  fall  enough  in  the  drains,  or,  as  I  would 
rather  term  them,  'canals,  to  carry  the  water  seawards :  hence  their 
mouths  are  furnished  with  gates,  which,  opening  from  within, 
allow  the  drainage  water  to  pass  when  the  sea  is  low,  but  are 
closed  by  the  rising  tide.  Mr.  Rennie,  however,  observed  thai 
these  fens  were  drowned  not  only  by  the  rain  which  fell  upon 
them,  but  also  by  the  surplus  of  the  rain  falling  on  a  large  tract 
of  higher  ground^  which  flowed  down  upon  them  ;  and  it  occurred 
to  him  that  if,  by  a  catchwater  drain  cut  round  the  base  of  the 
rising  slope  along  the  whole  margin  of  the  fen,  he  could  inter- 
cept these  upland  waters,  they  might  be  carried  across  the  fen 
by  a  separate  channel,  and  having  a  greater  fall  would  discharge 
themselves  in  a  higher  state  of  the  tide ;  so  that  the  lowlands  being 
henceforth  encumbered  with  their  own  share  of  rain  only,  this  dovm- 
fall  water  would  more  easily  be  discharged  while  their  sea-gates 
could  be  left  open.  Another  recent  improvement  has  been  the 
general  use  of  steam,  instead  of  wind,  for  pumping  the  water  out 
of  embanked  districts.  Justly  as  Mr.  Young  had  praised  what 
had  been  done  in  Deeping  Fen,  this  wide  tract,  while  dependent 
on  wind  for  its  emersion,  was  sometimes  reduced,  we  are  told,  in 
calm  weather  to  a  deplorable  state.  These  30,000  acres,  bow- 
ever,  are  now  entirely  emancipated  by  two  steam-engines — one  of 
forty,  the  other  of  sixty-horse  power — set  up  at  Podes-hole. 
These  drive  a  large  water-wheel,  which,  acting  not  by  but  against 
the  fall  of  the  water,  forces  it  upwards  into  the  main  channel  that 
overrides  the  district,  and  so  this  great  fen  is  dried  at  all  seasons. 
A  steam-engine,  however,  cannot  always  be  set  up,  for  while  it 
frees  its  own  it  of  course  swells  the  flood  which  drowns  other 
districts.  But  another  field  of  improvement  has  been  entered  on, 
which,  if  carried  to  its  full  extent,  will  render  embankment  un- 
necessary, and  also  pumping,  whether  by  wind  or  by  steam,  keep- 
ing the  rivers  always  below  the  level  of  the  adjacent  lands — the 
improvement  of  their  outfalls  into  the  sea.  All  these  fen-rivers 
fall  into  the  great  bay  called  the  Wash,  shallow  and  full  of  shift- 
ing mud-banks,  through  which  at  low  tide  they  wind  their  shiftily 
course  into  deep  water.  At  the  mouth  of  the  Welland  this  diflB- 
culty  will  be  overcome  by  carrying  the  river  itself  out  to  sea. 
Here,  as  Dr.  Buckland  informs  me,  no  wall  is  built,  but  two  rows 
of  bush-faggots  are  laid  for  perhaps  50  yards  in  advance  on  the 
mud  at  low  water  on  each  side  of  the  mouth.  After  a  few  tides 
these  faggot-heaps  are  found  full  of  a  substance  called  warp,  a 
mixture  of  fine  sand  and  mud,  which  renders  them  in  some  degree 
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solid.  Another  tier  of  faggots  is  then  laid  upon  the  first,  and  is 
again  embodied  with  them  by  the  warp.  Thus  the  growing  em- 
bankment at  last  rises  above  high-water  level,  and  the  Welland, 
beings  now  confined  by  its  new  banks,  digs  itself  out  a  new 
channel  through  the  yielding  bottom.  A  fresh  advance  of  faggots 
is  then  made^  and  a  similar  addition  to  the  double  embankment 
ensues.  In  this  way  has  the  engineer  advanced  3  miles  into  the 
sea,  compelling  the  waves  to  cement  the  frail  materials  of  their 
own  subjugation^  and  by  these  means  all  the  rivers  of  the  Great 
Wash  might  be  carried  forward  to  a  common  outfall,  so  that  the 
fen  district  would  acquire  a  perfect  and  natural  drainage.  Nor 
is  the  benefit  of  these  outfalls  confined  to  drainage  and  naviga- 
tion, for  when  the  new  river-banks  are  completed  they  are  con- 
nected with  the  shore  by  cross  embankments,  and  the  portions 
of  sea  thus  cut  off  are  gradually  filled  up  by  warp,  and  become 
excellent  land.  Before  we  leave  the  south  fens  of  Lincolnshire, 
I  must  mention  a  great  work  about  to  be  undertaken  in  the 
neighbouring  county  of  Cambridge,  a  new  main  channel  or  river, 
passing  for  more  than  30  miles  upwards  from  Lynn,  through  the 
heart  of  the  Bedford  Level,  to  Whittlesea  Meer,  in  Huntingdon- 
shire, one  of  the  two  only  lakes  which,  as  we  learnt  in  our  books 
of  geography,  belonged  to  the  south  of  England.  Ramsey  Meer, 
its  Cambridgeshire  neighbour,  has  already  disappeared,  and  fine 
crops  of  wheat  are  growing  upon  the  bottom ;  and  I  rejoice  to  hear 
that,  -  by  means  of  Mr.  Walker  s  new  cut,  Whittlesea  Meer  will 
shortly  be  likewise  blotted  out  of  our  maps. 

Leaving  now  the  south  of  Lincolnshire,  we  find  that  the  great 
central  valley,  as  it  inclines  towards  the  north  also,  soon  becomes 
a  fen  district;  and  we  find  too  another  great  work  of  drainage — 
the  new  Ancholme  River,  cut  towards  the  end  of  the  last  century, 
a  wide  canal  runnii^  in  a  straight  line  for  20  miles  to  the 
H  umber,  laying  dry  17,000  acres.  Of  this  level  Arthur  Young 
says,  "  Before  the  draining  it  was  worth  but  from  1*.  to  3j?.  6d., 
now  it  is  from  10*.  to  30*."  These  redeemed  meadows,  or  carrs, 
as  they  are  called,  I  found  to  consist  of  an  unctuous  peat,  which 
derives  its  richness  from  a  mixture  of  sediment  thrown  down  by 
the  former  floods  while  the  peat  was  deposited. 

There  is  still  one  other  lowland  tract  of  which,  having  visited 
it  in  the  summer,  I  wish  to  say  a  few  words.  It  lies  on  the  west 
of  the  western  hills,  partly  in  Yorkshire,  the  level  of  Hatfield 
Chase.  When  you  ride  across  this  vast  plain,  through  endless 
corn-fields,  with  the  distant  uplands  of  Yorkshire  and  Lincoln- 
shire for  its  opposite  boundaries,  you  see  a  single  hill  which, 
rearing  itself  midway  from  the  desd  flat  between  them,  was  for- 
merly an  island,  and  is  still  named  the  Isle  of  Axholme.  A  great 
part  of  this  fertile  plain  was  once  sea,  as  it  would  now  be  again  if 
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its  embankments  were  neglected,  being  mostly  below  high-water 
mark.  In  early  times  the  island  was  a  strong  post :  thus  it  was 
occupied  by  a  Lord  Mowbray,  under  Henry  II.,  but  was  taken  by 
the  men  of  Lincolnshire,  who  attacked  it  in  boats.  It  was  a  refuge 
for  some  of  the  barons  after  the  battle  of  Evesham.  In  the  time 
of  Charles  I.  the  waters  were  drawn  off  by  a  colony  of  Dutchmen 
under  Vermuyden ;  but  during  the  civil  war^  the  Parliamentarian 
committee  of  Lincolnshire^  fearing  an  attack  from  the  Yorkshire 
Royalists,  cut  the  dyke,  and  again  interposed  the  sea  between  the 
two  hostile  counties.  This  great  level  is  now  generally  well 
drained  by  a  system  of  canals  and  side-vents,  but  the  farmers  of 
Axholme  have  not  forgotten  that  their  forefathers  attended  Don- 
caster  market  in  boats.  Having  mentioned  these  farmers,  I 
ought  not  to  omit  what  Young  says  of  their  condition : — 

As  to  property,  I  know  nothing  more  singular  than  its  great  divi- 
sion in  the  Isle  of  Axholme.  In  most  of  the  towns  there,  for  it  is  not 
quite  general,  there  is  much  resemblance  of  some  rich  parts  of  France 
and  Flanders.  The  inhabitants  are  collected  in  villages  and  hamlets, 
and  almost  every  house  you  see  (except  very  poor  cottages  on  the 
borders  of  commons)  is  inhabited  by  a  farmer,  the  proprietor  of  his 
farm  of  from  4  or  5,  or  even  fewer,  to  20,  40,  and  more  acres,  scattered 
about  the  open  fields,  and  cultivated  with  all  those  minutise  of  care  and 
anxiety  by  the  hands  of  the  family  which  are  found  abroad  in  the  coun- 
tries mentioned.  They  are  very  poor  respecting  money,  but  very  happy 
respecting  their  mode  of  existence.  .  .  .  They  have,  generally  speaking, 
no  fallows,  but  an  endless  succession  of  com,  potatoes,  hemp,  flax, 
beans,  &c.  They  do  nearly  all  their  work  themselves,  and  are  passion- 
ately fond  of  buying  a  bit  of  land." 

Such  are  some  of  the  great  Lincolnshire  drainages,  most  im- 
perfectly described.  I  will  only  add  that  the  example  might  well 
be  followed  elsewhere.  In  the  Bridgewater  Level  during  last  May, 
many  thousand  acres  of  young  corn  were  deeply  flooded;  and 
nightly  struggles  took  place,  with  discharge  of  fire-arms,  between 
the  labourers  on  one  side  of  a  dyke  endeavouring  to  cut  it  through 
for  the  discharge  of  the  waters,  and  those  of  the  opposite  district 
resisting  the  inundation.  Whatever  may  have  been  already  done, 
more  might  evidently  be  effected  if  those  who  possess  the  course 
of  the  water  to  the  Bristol  Channel  could  be  brought  into  con- 
cert with  their  less  fortunate  neighbours.  There  are  numberless 
districts  also,  throughout  England,  where  the  ditches  are  now 
stagnant  throughout  the  winter,  and  all  improvement  of  the  land 
thus  prevented — the  remedy  lying  in  some  inexpensive  cutting  of 
a  paltry  brook,  on  which  neighbouring  landowners,  however,  can- 
not agree :  whence  these  sound  lands  are  drown^  for  half  the 
year,  though  Deeping  Fen  is  kept  dry  and  firm  by  its  steam- 
engines.    We  ought  to  act  at  last  on  the  declaration  of  King 
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James^  that  he  would  not  suffer  anj  longer  the  land  to  be  aban- 
doned to  the  will  of  the  waters. 

But  before  leaving  the  neighbourhood  of  Axholme  I  must 
mention  the  practice  of  warping,  known  in  no  other  part  of  the  « 
world.  We  have  seen  that  in  the  southern  part  of  the  county 
the  sea  casts  down  a  fine  mud  or  silt,  which  obstructs  the  moutl:^ 
of  the  rivers^  and  fills  up  any  shallows  that  are  partially  enclosed 
from  the  waves.  The  H umber,  where  it  mixes  with  the  sea,  con- 
tains in  dry  seasons  so  much  of  this  silt  or  warp^  that  if  a  glass 
tube  be  filled  with  it  to  the  height  of  15  inches,  an  inch  of  sedi- 
ment, we  are  told,  may  sometimes  be  seen  at  the  bottom.  About 
seventy  years  ago  it  occurred  to  a  landowner  at  Rawcliffe,  that  if 
this  water  were  laid  upon  his  land  the  sediment  would  be  secured ; 
and  his  success  established  the  system,  of  which  I  saw  an  example 
near  Axholme.  The  water  is  brought  up  from  the  H  umber  by 
a  canal^  chiefly  made  for  the  purpose,  the  level  of  which  at  high 
tide  is  much  above  the  adjoining  land.  Two  adjoining  fields^  of  ' 
perhaps  50  acres,  had  been  surrounded  by  a  temporary  bank 
about  6  feet  high,  which  confined  the  water  when  admitted  from 
the  canal  by  a  cut  through  its  side.  The  tide,  when  I  saw  these 
fields,  was  retiring,  and  they  had  the  appearance  of  a  muddy 
harbour  covered  partly  with  water,  partly  with  slime,  but  in 
part  showing  the  original  herbage  which  was  not  yet  buried. 
This  marine  appearance  was  striking  in  an  inland  field,  10  miles 
*  distant  from  the  upper  end  of  the  H umber;  still  it  was  only  the 
commencement  of  the  operation,  for  the  object  of  warping  is  not 
to  improve  the  existing  soil  by  a  slight  covering  of  mud,  but  to 
create  an  entirely  new  soil.    As  Mr.  Young  observes, — 

What  the  land  is,  intended  to  be  warped,  is  not  of  the  smallest  conse- 
quence— a  bog,  clay,  sand,  or  a  bam-fioor,  all  one — as  the  warp  raises 
it  in  one  summer  from  6  to  16  inches  thick,  and  in  hollows  or  low  placet 
2,  3,  or  4  feet,  so  as  to  leave  the  whole  piece  level.  Thus  a  soil  of  any 
depUi  you  please  is  formed,  which  consists  of  mud  of  vast  fertility, 
though  containing  not  much  besides  sand,  but  a  sand  unique.*' 

The  owners  of  the  canal  charged  in  this  case  152.  per  acre  for 
the  use  of  the  water,  but  the  benefit  corresponds  with  the  price ; 
for  this  new  soil  will  sometimes  bear  wheat  and  beans  alternately, 
with  an  occasional  naked  fallow,  for  twelve  or  thirteen  years 
without  any  manure ;  and  the  crop,  Mr.  Young  says,  should  be 
30  or  36  bushels  of  wheat,  60  of  beans.  An  acre  was  once 
measured  to  produce  99  bushels  of  beans.  Yet,  even  for  such  an 
improvement,  there  is  great  enterprise  in  the  landowner  who  ex- 
pends 15/.  per  acre ;  and  great  confidence  in  that  landowner's 
spirit  must  also  have  been  entertained  by  the  adventurers  who 
risked  their  capital  on  a  canal  with  the  hope  of  selling  the  water,  or 
rather  the  future  land,  at  such  a  price.    This  practice  is  now  imi- 
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tated  in  the  same  neighbourhood,  by  a  process  which,  until  it  was 
shown  me  by  Mr.  Childers,  I  could  not  believe  to  be  practicable. 
The  site  is  over  the  borders  in  Yorkshire,  but  the  operation  ought  to 
be  put  on  our  Society's  records.  Mr.  Gossip  having  purchased,  about 
Hatfield  Chase^  4000  acres  of  worthless,  deep,  quaking  bog, 
devoid  of  any  mineral  matter,  for  a  trifling  sum,  found  that  near 
it,  in  the  bed  of  a  river  which  had  been  abandoned  when  a  straight 
cut  was  made  for  draining  the  level,  he  possessed  a  deep  and  ex- 
tensive bed  of  warp  with  which  the  deserted  water-course  had  been 
silted  up  during  the  temporary  return  of  the  waters  when  the 
works  were  destroyed ;  and  he  conceived  the  plan  of  spreading 
this  deposit  over  his  barren  waste.  On  visiting  the  spot  we  found 
a  quarry  of  several  acres  excavated  to  the  depth  of  30  feet  in  the 
bed  of  warp— the  loaded  earth- waggons  being  drawn  up  an  in- 
clined plane  by  a  steam-engine  fixed  at  the  quarry *s  mouth,  tra- 
velling thence  along  a  railroad  over  the  moor,  and  depositing  their 
loads,  in  a  r^ular  coat  8  inches  deep,  upon  its  surface.  When 
they  had  thus  covered  the  bc^  on  each  side  of  the  railway,  as  far 
as  it  reached,  an  enormous  but  manageable  machine  proceeds  to 
the  extremity,  takes  up  each  piece  of  the  railway  as  an  elephant 
might  with  his  trunk,  and  deposits  them  in  a  fresh  line  upon 
the  uncovered  morass.  Thus  you  see  the  thick  sheet  of  firm  and 
fruitful  soil  steadily  spreading  over  the  hopeless  qui^mire ;  and 
you  pass,  at  a  single  step,  from  the  Bog  of  Allen  to  the  Vale  of 
Aylesbury  or  of  Whitehorse ;  for  you  not  only  see  oats  sown  in  • 
March  upon  land  made  in  February,  but  beans,  the  surest  sign  of 
a  good  staple,  upon  the  new  soil  of  the  former  year. 

The  expense  is  about  \ol,  per  acre,  the  first  cost  of  the  land 
was  3/. ;  and  it  is  now  well  worth  25jr.  to  rent.  This  is  not,  how- 
ever, an  example  which  can  be  followed  ;  for  scarcely  could  such 
a  mine  of  soil,  capable  of  supporting  vegetation  at  once,  be  worked 
elsewhere  to  such  a  depth,  though  Mr.  Everett  informed  me 
of  one  such  deposit  found  in  the  United  States.  Nor,  indeed, 
could  water- warping  itself  be  generally  adopted,  though  along  the 
banks  of  the  Trent,  Air,  Dun,  and  other  streams  of  the  Humber,  it 
has  been  followed  up  with  great  spirit  since  Mr.  Young's  time,  to  the 
extent  of  50,000  acres,  if  I  am  rightly  informed  ;  and  the  tide  has 
been  thus  set  to  work  upon  land  near  Gainsborough,  which  is  20 
miles  up  the  Trent,  and  60  miles  distant  from  the  open  sea.  It  is  by 
simpler  processes,  however,  that  farmers  generally  must  be  con- 
tented to  work ;  and  in  the  fens  of  southern  Lincolnshire  may  be 
seen  an  excellent  example  of  dianging  the  soil,  not  indeed  by 
laying  down  another  upon  it,  but  by  tempering  the  surface  anew 
with  a  material  which  nature  has  hidden  beneath  it.  I  mean  the 
cla3dng  of  peat,  which  has  been  described  in  our  Journal,  but 
must  not  be  omitted  from  the  great  improvements  of  Lincoln- 
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shire ;  its  effect  may  be  conrenientlj  seen  io  the  Digbj,  the 
Dorrington,  and  other  Fens^  not  far  north  of  Sleafonl.  Mr. 
Cooke,  of  Digbj,  has  given  a  plain  and  practical  account*  of  the 
process  to  this  effect.  The  peat  of  that  neighbourhood  is  poor 
anil  hollow,  producing  naturally  not  more  than  5  quarters  of  light 
oats,  worth  20s. ;  and  20  bushels  of  very  light  wheat,  fit  only  for 
seed,  worth  at  the  time  50^.  per  quarter.  Beneath  this  peat, 
however,  is  found,  at  a  depth  of  4  feet,  a  blue  soapy  clay. 
Trenches,  then,  are  dug  down  to  this  clay,  at  the  interval  of  1 1 
yards  across  the  field,  and  a  large  quantity  of  the  clay  thrown  out 
from  their  bottom  upon  the  surface,  after  which  they  are  filled  in. 
The  operation  costs  only  5^s,  per  acre ;  but  henceforth  the  land 
produces  30  bushels  of  good' wheat,  worth  more  by  Ss,  per  quarter, 
so  that  very  bad  land  is  changed  into  very  good  land  for  less  than  31, 
This  cheap  transformation  of  soil  has  been  carried  out  with  great 
spirit  in  the  Lincolnshire  fens,  since  Mr.  Young's  Report ;  and  as 
he  does  not  speak  of  the  process,  the  whole  credit  of  it  is  due,  I 
suppose,  to  the  present  generation  of  farmers.  Another  trans- 
formation of  the  same  character  has  been  executed,  with  equal 
vigour,  by  the  employment  of  chalk ;  and  as  this  process  takes  us 
out  of  the  marshes  where  we  have  so  long  lingered,  and  leads  us 
upon  the  high  wolds,  I  will  now  endeavour,  in  discharge  of  jny 
task,  to  trace  the  farming  history  of  these  hills,  examining  what 
had  been  done  by  the  last  generation  when  Mr.  Young  wrote,  and 
how  much  the  farmers  of  this  century  have  improved  upon  what 
they  had  received  from  their  predecessors. 

Of  this  high  range,  equal  in  extent,  as  I  have  said,  to  Uie 
county  of  Bedford,  and  now  a  pattern  of  neat  fences  and  good 
farming,  Young  says,  in  1799,  "  Forty  years  ago  it  was  all  warren 
for  30  miles,  from  Spilsby  to  beyond  Caistor  **  (indeed  the  present 
Lord  Yarborough  remembers  when,  in  riding  from  Spilsby,  the 
southern  point  of  the  wolds,  to  his  own  seat  at  Brocklesby,  many 
miles  beyond  Caistor,  and  in  sight  of  the  H  umber,  he  met  but 
two  fences)  ;  "  and,  by  means  of  turnips  and  seeds,  there  are  now 
at  least  twenty  sheep  kept  to  one  there  before."  Having  visited 
these  hills  in  1760,  Mr.  Young  is  an  unimpeachable  witness  as  to 
their  former  condition.  Great  improvements,  it  appears,  had  taken 
place  between  his  two  visits,  for  elsewhere  he  says, — 

RememheriDg  as  I  do  this  county^  about  forty  years  ago,  no  circum- 
stance  in  it  surprised  me  more  than  the  astonisluDg  change  effected  in 
respect  to  the  turnip  crop.  At  that  time  there  was  scarcely  a  turnip  to 
be  seen  where  now  thousands  of  acres  flourish ;  and  the  few  sown  in 
the  whole  county  were  unhoed,  except  by  here  and  there  a  gentleman. 
This  has  been  a  most  meritorious  progress,  closely  attending  that  first  of 
tmprovements^  enclosing  heaths  and  wastes.  The  crop  is  not  yet  perfect 


*  See  Journal,  vol.  ii.,  p.  406. 
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in  the  hands  of  all  farmers ;  but  immense  tracts  are  very  well  managed, 
and,  by  many  persons,  in  as  capital  a  style  as  any  in  Norfolk." 

After  all  these  improvements,  however,  there  still  remained 
many  wide  wastes,  as  we  find  in  gathering  the  state  of  these 
hills  from  the  scattered  remarks  of  Mr.  Young,  in  1799.  Thus 
he  says  in  one  place,  "  From  Louth  to  Caistor,  18  miles,  10 
of  it  are  warrens,  chiefly  silvers  '*  (that  is,  the  rabbits) ;  rent 
2s.  an  acre." 

Again, — 

"  The  wold  land  about  Louth,  to  the  west  and  south-west,  is  good ; 
very  generally  a  dry,  friable,  loamy  sand,  on  a  flinty  loam,  and,  under 
that,  chalk  everywhere :  this  is  the  soil  on  the  warrens  between  Gra3^n 
and  Tathweli,  which  1  passed,  and  /  was  much  hurt  at  seeing  such  land 
so  applied,  I  exclaimed  to  Mr.  Clough  on  seeing  it :  he  replied,  *  OA, 
it  is  good  for  nothing  but  rabbits :  what  would  you  do  with  such  poor 
land^  2  or  3  miles  from  the  farms  7  *  When  men  have  long  been  accus- 
tomed to  see  rkbbits  on  such  deserts,  and  hear  only  that  they  are  good 
for  nothing  else,  they  come  to  think  with  their  neighbours,  let  the  absur- 
dity be  what  it  may." 

Turning  from  the  south  of  Louth  towards  the  north,  Mr.  Young 
says  again, — 

"  The  tract  of  wold  north  of  Louth,  by  Elkington,  Ormesby,  Wyham, 
Binbrook,  Swinhop,  Thoresby,  &c.,  exhibits  a  great  variety  of  excellent 
soil — all  calcareous,  friable,  sandy  loams,  on  a  chalk  bottom — dry  enough 
to  feed  turnips,  and  much  good  enough  for  wheat.  The  red  chalks  are 
particularly  good,  being  almost  without  exception  excellent  for  turnips 
and  barley.  At  Thoresby  Warren  the  vales  are  red,  and  netdes  are 
among  the  spontaneous  growth.    Nettles  and  rabbits  together ! 

These  warrens  have  all  disappeared  ;  but  let  it  not  be  imagined 
that  we  have  no  similar  waste  of  land  in  our  own  days.  Often, 
I  must  say,  on  the  shooting-moors  of  Somersetshire  and  Derby- 
shire, and  Scotland,  have  I  also  wondered  at  seeing  such  land  so 
applied,  and  passing  among  bright  fern  that  tufted  the  strong 
heather,  could  have  exclaimed,  "  Fern  and  blackcocks  together !" 
But  on  those  moors  I  will  venture  to  make  a  few  remarks  pre- 
sendy,  and  will  only  quote  one  more  passage,  which  I  met  with 
in  Mr.  Young's  Report,  describing  the  Lincolnshire  chalk-hills  in 
1799,  towards  their  northern  extremity  : — 

"  Near  Brocklesby,  &c.,  there  are  large  tracts  of  excellent  land  under 
gorse ;  and  at  Cabum  and  Swallow  I  passed  through  the  same  for  miles. 
It  is  a  beautiful  plant  to  a  fox-hunter.  Lord  Yarborough  keeps  a  pack 
of  hounds :  if  he  has  a  fall,  I  hope  it  will  be  into  a  furze-bush ;  he  is 
too  good  to  be  hurt  much,  but  a  decent  pricking  might  be  beneficial  to 
the  country." 

I  must  say  that  when  Mr.  Handley  pointed  out  to  me  this 
estate  in  1842,  then  entirely  unknown,  its  fine  farm-buildings,  on 
which  150,000/.  have  been  expended,  surrounded  by  lofty  ricks. 
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its  30,000  acres  of  good  turnip-land,  divided  by  clipped  hedges 
of  thorn,  where  Mr.  Young  saw  miles  of  gorse^  and  of  course 
thousands  of  rabbits,  I  thought  I  had  made  the  discovery  of  a 
domain  equal  in  the  spirit,  magnitude,  and  rapidity  of  its  im- 
prowment  to  the  well-known  estate  of  Holkham ;  and,  having 
seen  it  again  last  October — ^though,  in  consequence  I  suppose  of 
the  weather^  the  turnips  did  not  look  so  well  as  before — I  think 
so  still.  Mr.  Young  was  informed  by  the  late  Lord  Yarborough 
that  his  wold-land  then  let  for  bs,  an  acre.  I  may  state  that,  tithe- 
free,  it  is  now  worth  five  times  that  amount :  and  great  as  is  the 
change  on  the  Brocklesby  estate,  it  is  not  greater  than  the  general 
change  of  these  chalk- hills.  The  first  step  was  of  course  grubbing 
the  furze,  paring  and  burning  the  rough  peaty  grass;  the  latter 
costing  a  guinea  per  acre.  Then  there  was  brought  a  heavy 
dressing  of  chalk,  80  cubic  yards  to  the  acre,  costing  at  the  time 
66«. ;  last  followed  60  bushels  of  bones,  for  bones  were  cheap 
in  those  days,  and  a  bushel  cost  but  1.9.  3c{.,  making  another  item 
of  nearly  4L  I  am  told  that  the  wolds  have  been  chalked  twice 
over ;  and  that,  without  chalking,  the  turnips  are  destroyed  by 
the  excrescence  called  "  fingers  and  toes but  even  the  first  out- 
lay of  the  tenant  amounted  to  more  than  8/.  per  acre — a  great  sum 
for  the  individual  farmer,  and  a  very  large  amount  upon  the  acreage 
of  the  whole  district.  And  here,  though  I  would  by  no  means 
argue  against  the  granting  of  leases,  but  think,  on  the  contrary, 
that  when  a  tenant  is  ready  to  sink  his  money  upon  a  farm,  he  is 
entitled  to  that  security,  if  he  desire  it,  I  must  state  in  fairness  that 
this  lai^e  sum  of  8/.  per  acre,  or  8000/.  on  a  farm  of  1000  acres, 
has  been  expended  on  the  farms  at  Brocklesby  (according  to  the 
practice  of  Lincolnshire)  only  through  well-merited  confidence 
in  the  owner:  and  I  must  also  mention,  that  whereas  in  East 
Lothian,  where  leases  run  in  general  for  nineteen  years,  the  lease 
and  the  tenancy  are  often  ended  together ;  here^  on  the  other 
hand,  the  farm,  though  on  a  yearly  tenure,  passes,  almost  as  a 
matter  of  course,  from  father  to  son  ;  in  one  case,  when  a  farmer 
dying  left  a  son  three  years  old  only,  two  neighbouring  tenants 
undertook,  and  were  allowed  by  the  landlord,  to  manage  the  farm 
for  the  infant,  in  trust  until  his  majority.  Nor  has  the  spirited 
outlay  on  the  part  of  the  farmers  been  without  its  return.  The 
parish  of  Limber,  4000  acres,  was  formerly  let  to  four  tenants,  at 
J^/.  each,  or  2s.  6c{.  an  acre,  and  all  four  became  bankrupts.  It 
has  been  enclosed,  is  now  well  farmed,  excepting  what  has  been 
planted,  and  at  the  present  rent  the  tenants  are  doing  well.  In 
some  instances  considerable  fortunes  even  have  been  made.  I 
may  cite  the  case  of  Mr.  R.  Dawson,  well  known  in  the  county, 
who  occupied  the  entire  parish  of  Withcall,  2600  acres  of  ploughed 
ground,  with  one  bam  at  the  homestead.    He  was  one  of  the 
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first  who  ventured  a  heavy  outlay  upon  his  land :  his  yearly  bill 
for  bones  alone  was  from  1500/.  to  1800Z.  A  friend,  who  staid  at 
his  house  for  three  days  about  1835,  tells  me  that  he  thought  Mr. 
Daw8on*8  management  the  perfection  of  farming ;  and  you  might 
see  a  single  field  of  350  acres  in  turnips.  He  died  a  few  years 
since,  and  left  a  large  fortune.  Such  instances^  of  course,  are 
uncommon ;  but  I  believe  that  what  Arthur  Young  observes,  in 
his  *Six  Months*  Tour,'  is  perfectly  teue, — namely,  that  large 
fortunes  can  only  be  made  in  farming  by  the  spirited  cultivation 
of  land  which  had  been  previously  ill-farmed,  or  of  absolute 
waste.  The  three  points  of  ordinary  chalk-farming  in  Lincoln- 
shire are,  first,  thorough  chalking  of  the  land,  repeated  when  the 
first  covering  of  chalk  is  worn  out ;  secondly,  boning  the  whole  of 
the  turnip  crop,  at  1*2  or  16  bushels  per  acre,  to  which  farmers 
are  often  bound  by  their  agreements ;  thirdly,  keeping  always  in 
winter  a  large  number  of  homed  cattle  in  the  yards,  which,  being 
fed  on  oil-cake,  convert  the  straw  into  excellent  dung.  This 
practice,  though  almost  unknown  in  the  south  of  England,  is 
common  in  the  eastern  counties  and  in  the  Lothians,  but  with  an 
important  difference.  In  the  eastern  counties  the  beasts  receive 
turnips  drawn  from  the  land,  and  in  the  Lothians  are  fed  mainlj 
on  turnips,  which  in  the  North  growing  more  slowly  are  more 
nutritious  than  in  the  South.  But  on  the  light  lands  of  Lincoln- 
shire the  farmers  say  that  their  weak  soil  cannot  spare  the  turnips 
— that  is,  cannot  spare  the  manure  which  the  sheep  would  make 
from  those  roots  upon  the  land  where  they  grow.  Instead,  therefore, 
•  of  ^rawing  home  their  turnips,  they  purchase  large  quantities  of 
oil-cake  (80  tons  perhaps,  upon  a  large  farm  costing  600/.),  by 
the  aid  of  which  their  beasts  thrive  on  the  straw,  and  the  manure 
is  at  the  same  time  enriched.  This  peculiar  practice  appears  to 
me  so  important  that  I  inquired  into  its  details.  The  cattle  are 
bought  in  November,  and  kept  loose  in  separate  yards,  10  or  J  5 
together ;  and  such  is  the  abundance  of  straw,  that  I  have  seen  a 
gate  hung  between  two  of  these  yards  nearly  3  feet  high,  that  it 
might  have  room  for  opening  at  the  close  of  the  winter.  The 
number  of  beasts  thus  wintered  upon  a  farm  of  1000  acres  varies 
from  70  to  100,  or  more.  There  are  two  kinds  of  beasts  pur- 
chased, and  hence  two  kinds  of  management.  Generally  young 
beasts,  two  year  olds,  are  bought  in  for  about  87.  a  head— no 
small  outlay  of  capital  in  addition  to  the  ordinary  stock  of  a  farq^ ; 
and,  without  of  course  attempting  to  fatten  them,  the  farmers  give 
to  each  about  four  pounds  of  linseed  cake  daily.  They  are  thus  kept 
growing,  perhaps  slightly  improving,  through  the  winter;  and 
when  they  are  sold  in  the  spring,  the  increase  in  their  value  is 
expected  just  to  clear  the  cost  of  the  cake  they  have  eaten,  though 
it  has  been  also  stated  to  me  that  if  the  beasts  repay  half  the  cake 
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they  have  eaten  the  farmer  still  thinks  himself  well  rewarded. 
Another  method  is  to  buy  in  three-year-old  heasts^  to  gire  them 
first  eight  pounds,  then  twelve  pounds,  at  last  as  much  as  sixteen 
pounds  daily ;  so  that  when  these  beasts  are  sold  out  in  the  spring, 
also,  they  are  three-quarters  fat,  and  ready  to  be  finished  elsewhere 
at  grass.  These,  however,  like  the  others,  only  pay  I  suppose  at 
most  the  bill  for  oil-cake,  and  are  what  the  Lincolnshire  farmers 
call  them,  machines  for  converting  the  straw  into  dung.  But  it  is 
oil-cake  dung,  not  the  litter  trampled  by  a  few  horses  or  pigs,  and 
turned  by  the  rains  into  the  semblance  of  dung,  which  we  frequently 
see  in  the  South  :  and  as  the  third  horse  is  cast  off  from  the  plough 
upon  our  light  land,  southern  dung,  if  it  can  so  be  called,  will 
become  weaker.  We  feed  our  sheep,  indeed,  sometimes  more 
rapidly,  apd  so  recompense  our  land  in  some  degree ;  but  in  the 
manufacture  of  dung  I  must  admit  that  we  are  distanced.  It 
also  strikes  me  that  ^is  Lincolnshire  process  might  be  applied  to 
a  kind  of  soil  for  which  so  little  new  help  has  y%i  been  struck 
out;  I  mean  the  cold,  heavy,  almost  hopeless,  clays.  Drain 
them  as  we  may,  there  are  many  tracts  of  .such  land  on  which 
roots  cannot  be  grown  ;  or  if  roots  be  forced  to  grow,  the  injury 
done  to  the  land  if  folded  by  sheep,  or  by  carting  the  roots  away, 
more  than  counterbalances  the  advantage,  as  Mr.  Handley  informs 
me  that  he  and  other  farmers  have  found  by  experience.  How 
then  is  good  dung  to  be  made  upon  such  a  farm  ?  I  should  say 
by  transferring  to  it  the  Lincolnshire  method.  It  is  true  that 
the  straw  is  usually  short  and  thin  on  such  land ;  but  I  do  think, 
and  I  hope  the  suggestion  will  not  appear  theoretical,  that  if 
on  such  a  farm,  after  draining  and  dressing  it  with  burnt  clay,  the 
bulk  of  straw  were  increased,  by  applying  guano,  for  instance,  to 
the  oat  crop  ;*  and  if  that  straw  thus  increased  were  used  by  cattle 
with  oil-cake,f  a  new  face  might  be  given  to  its  cultivation.  The 
method  would  then  be  equally  important  for  soil  which  is  so  light 
that  the  turnips  grown  on  it  cannot  be  drawn  without  weakening 
the  succeeding  crop,  and  for  land  which  is  so  heavy  that  turnips 

*  It  is  proposed  to  apply  the  guano  to  the  oat  rather  than  to  the  wheat- 
crop,  because  the  slightest  excess  of  stimulating  manure  applied  to  wheat 
brings  the  risk  of  mildew.  Where  guano  has  been  drillea  with  wheat  on 
a  cold  clay  I  have  seen  injury  produced  to  the  crop  on  the  crown  of  the 
ndge,  while  the  effect  near  the  furrow  was  good.  On  the  same  farm  the 
tenant  had  used  guano  with  advantage  on  wheat  bv  handsowlng  it  in 
March  on  the  parts  near  the  furrow,  and  afterwards  hoeing  it  in.  T^e 
result  of  the  guano  so  applied  was  very  favourable. 

t  I  do  not  mean  that  cattle  so  wintered  must  necessarily  be  kept  on  oil- 
cake. There  is  no  doubt  that  the  farmer  might  use  spring-com  grown 
upon  his  own  fields.  Mr.  Grab  urn  informs  me  that  the  oiU^e  imported 
into  and  produced  last  year  at  Hull  amounted  to  more  than  30,000  tons, 
which  must  have  cost  the  farmers  of  Yorkshire,  Lincolnshire,  and  Notting- 
l^amshire,  as  much  as  160^000  quarters  of  barley. 
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cannot  be  grown  on  it,  or,  if  grown,  cannot  be  removed  without 
trampling  it  into  a  state  of  clay.  There  is  no  doubt,  at  all  events, 
that  the  practice  answers  upon  the  wolds,  where  a  farmer  would 
as  little  think  of  holding  his  farm  without  sheep  on  his  turnips, 
as  without  beasts  in  his  yard.  It  is  equally  general  upon  the 
opposite  range  of  Lincoln  Heath,  where,  if  the  reader  will  now 
cross  the  great  central  plain  of  the  county,  we  may  close  our 
survey  of  Lincolnshire  farming. 

This  range,  which  I  have  already  endeavoured  to  describe  as  it 
was  shown  me  by  Mr.  Handley,  had  lost  none  of  its  agricultural 
beauty  in  last  October ;  but  I  need  not,  as  on  the  Wolds,  establish 
by  evidence  its  former  barrenness,  since  of  that  the  Dunston  Pillar 
is  still  a  visible  witness.  One  passage  of  Mr.  Young's  Report  in 
1799  will  be  therefore  enough: — 

"  The  vast  benefit  of  enclosing  can,  upon  inferior  soils,  be  rarely  seen 
in  a  more  advantageous  light  than  upon  Lincoln  Heath.  I  found  a  large 
range  which  formerly  was  covered  with  heath,  gorse,  &c.,  and  yielding 
in  fact  little  or  no  produce,  converted  by  enclosure  to  profitable  arable 
farms,  let  on  an  average  at  10^.  an  acre,  and  a  very  extensive  country, 
all  studded  with  new  farm-houses^  barns,  offices,  and  every  appearance 
of  thriving  industry ;  nor  is  the  extent  small,  for  these  heaths  extend 
near  seventy  miles,  and  the  progress  is  so  great  in  twenty  years  that 
very  little  remains  to  do.  The  effect  of  these  enclosures  has  been  very 
great ;  for  while  rents  have  risen  on  the  heath  from  nothing  in  most 
instances,  and  next  to  nothing  in  the  rest,  to  8^.  or  105.  an  acre,  the 
farmers  are  in  much  better  circumstances,  a  great  produce  is  created, 
cattle  and  sheep  increased,  and  the  poor* employed." 

This  is  indeed  a  bright  picture  of  wide  and  rapid  improvement 
drawn  at  the  close  of  the  last  century ;  and  Mr.  Young  might 
well  say  that  little  remained  to  do.  But  has  nothing  been  done  ? 
Under  another  head  of  his  report,  Amount  of  Crops,"  I  find 
the  following  entry  : — '*  In  the  enclosures  from  the  heath — crop 
of  barley,  three  quarters;  oats,  four;  no  wheat."  And  in  my 
own  note-book,  taken  on  the  same  heath  in  the  present  year : — 
•*  barley,  six  quarters ;  oats,  none — since  they  are  too  poor  a  grain 
for  such  farms  ;  wheat,  four  quarters,  sometimes  five," — a  warning 
that  in  farming,  as  in  other  pursuits,  we  should  not  say  ''very 
little  remains  to  do."  This  latter  amount  of  crops,  too,  was  noted 
upon  a  farm  which  is  thus  spoken  of  by  Mr.  Young  even  in  1799, 
when  the  general  enclosure  of  Lincoln  Heath  had  been  carried 
out ;  it  is  under  the  head  '  Wastes.'  ''  At  Blankney  and  its 
vicinity  Mr.  Chaplin  has  3000  or  4000  acres  of  warrens  let  at  the 
highest  at  3s,  6d,  an  acre,  some  at  2* . "  This  very  land  was  enclosed 
by  the  present  Mr.  Chaplin  as  lately  as  the  year  1823,  a  year  of 
the  lowest  depression  for  agricultural  prices  and  spirits,  so  that 
his  undertaking  was  spoken  of  as  an  act  of  absurdity ;  but  Mr. 
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-Chaplin  was  not  disturbed  nor  discouraged.  On  one  of  these  farms 
which  he  then  established  at  Temple  Bruer^  his  tenant,  Mr.  Prank- 
ish, a  practical  farmer,  now  advanced  in  years,  has  been  steadily 
pursuing  a  system  of  farming,  so  admirable  that  I  must  state  the 
details,  though  its  merits  I  fear  can  only  be  appreciated  by  other 
EEirmers.  The  soil  is  a  yellowish  sand,  about  6  inches  deep  only, 
fold  on  a  dry  walling-stone  rock.  The  extent  of  the  farm  is  about 
^00  acres,  of  the  same  light  shallow  soil,  all  under  the  jdough. 
"(The  rotation  is  the  common  four-course  one — turnips,  barley, 
fclover  or  grass  seeds,  and  wheat. 

.  The  peculiarity  is  in  the  number  of  dressings,  purchased  and  suc- 
cessively applied  to  these  crops.  The  ordinary  number  of  dressings 
Varies  in  other  districts  where  this  four-course  system  prevails. 
Thus  on  one  farm  of  my  own,  the  land  during  the  four  years'  rota- 
tion only  received  a  little  poor  dung,  or  rather  rotten  straw,  at 
wheat-sowing.  The  turnips,  if  any  turnips  grew,  were  fed  off  by 
breeding  ewes,  who  sometimes  obtained  rough  hay,  and  who  in 
one  season,  as  I  found,  obtaining  only  mouldy  pease -straw,  had 
lost  one-half  of  their  sucking  lambs,  which  they  could  not  sustain. 
Sudi  starvation  of  land,  and  far  worse  of  animals,  is,  one  must 
hope,  extraordinary  also.  A  better  treatment  is  to  give  dung  to 
some  of  the  turnips,  and  to  buy  woollen  rags  for  part  of  the 
wheat.  A  further  step  would  be  to  fatten  off  the  young  sheep  when 
they  are  a  year  old,  giving  them  com  with  their  turnips ;  and  this 
could  not  be  called  bad  farming,  if  the  soil  had  any  depth  or 
natural  strength ;  but  the  farm  at  Temple  Bruer  has  neither  depth 
nor  natural  strength — and  I  will  state  how  these  two  defects  are 
supplied  by  its  tenant  beginning  with  the  turnip-crop  as  the  foun- 
dation. This  crop  is  sown  with  16  bushels  of  bones,  and  it  is  fed 
off  upon  the  land  by  sheep  receiving  oil-cake^  which  may  be  re- 
garded as  a  dressing  for  the  following  barley  crop.  In  the  next 
year,  after  the  barley  is  mown,  follows  a  dressing  which  will  sur- 
prise many  farmers.  The  dung  of  the  whole  year^  which  I  saw 
in  a  vast  mass,  cleared  out  of  the  yard  in  October,  enriched  with 
oil-cake  that  had  been  purchased  for  sixty  beasts  wintered  there,  is 
laid  at  Christmas  upon  the  barley  stubble,  for  the  benefit  of  the 
artificial  grasses  which  follow.  Of  these  grasses  or  seeds,  as  they 
are  called  (among  which  two  pounds  of  parsley  are  sown,  a 
common  Lincolnshire  practice),  only  one-third  is  made  into  hay 
and  carried  off,  two-thirds  are  depastured  and  return  again 
to  the  ground.  Observing  too  that  troughs  were  set  out  upon 
these  seeds  last  October,  I  found  on  inquiry  that  they  contained 
oil-cake  for  fatting  ewes ;  and  that  this  is  a  growing  practice,  the 
ewes  receiving  each  a  pound  of  cake  daily.  Last  follows  the 
wheat- sowing ;  and  not  content  with  having  spread  the  whole  of 
his  oil-cake  dung  upon  the  seeds  at  the  previous  Christmas,  or 
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with  having  fed  off  two-thirds  of  these  seeds  upon  it  in  the 
summer^  and  so  restored  to  the  ground  what  it  had  brought  forth, 
or  even  with  having  given  oil-cake  to  his  ewes  in  October  upon  it, 
this  practical  farmer  buys  rape-cake,  which  he  throws  on  his 
land  at  the  rate  of  4  cwt.  to  the  acre,  when  he  has  ploughed  the 
ground  and  pressed  it  for  wheat-sowing.  Thus  in  the  four  years' 
course,  the  turnips  obtain  bones,  purchased,  the  barley  obtains 
oil-cake  eaten  by  the  sheep,  purchased,  the  seeds  obtain  the  dung 
made  with  oil-cake  that  has  been  purchased,  and  the  wheat  obtains 
two-thirds  of  the  seeds  fed  on  the  land;  oil-cake  for  the  fatting 
ewes  purchased,  and  rape-cake  at  its  own  seed-time  also  purchased. 
This  repetition  of  dressings  is,  I  should  think,  quite  unexampled. 
The  result  is  noble  crops  upon  land  for  which  a  few  years  since 
the  rent  was  paid  by  two  rabbits  an  acre.  The  yearly  outlay,  in- 
deed, on  manures  may  well  amount  to  a  second  rent ;  but  the 
tenant  (who  occupies  other  farms  also)  is  regarded  as  a  prosperous 
man.  Another  farm  of  1000  acres,  enclosed  at  the  same  time  by 
Mr.  Chaplin  from  the  same  warren^  is  held  by  a  tenant  who  last 
year  kept  110  beasts  in  his  straw-yard,  and  bought  SO  tons  of  oil- 
cake. The  beasts  could  not  have  cost  less  than  1000/.,  nor  the 
oil-cake  less  than  640/.  This  expenditure,  it  should  be  observed, 
is  not  in  diminution  of  the  investment  in  sheep,  the  ordinary 
stock  of  such  land.  Indeed  it  appeared  to  me,  on  the  contrary, 
that  the  flocks  of  sheep  were  unusually  numerous,  and  the  foUow- 
ing  statement  seems  to  bear  out  that  impression: — A  farm  of 
500  acres,  having  125  acres  of  turnips,  is  said  to  winter  from 
10  to  12  sheep  per  acre,  that  is  from  1250  to  1500  sheep.  The 
breed,  too,  is  the  improved  Lincoln,  which,  though  very  inferior 
to  the  Down  sheep  in  quality,  exceed  them  in  weight,  and  conse- 
quently in  their  demand  for  food,  in  the  proportion  of  five  to  four ; 
and  these  sheep  are  in  addition  to  40  or  50  beasts  in  the  straw- 
yard.  Such  is  Lincoln  Heath,  lately  a  warren ;  now  on  a  bright 
frosty  day  in  December  like  a  sheep-market.  It  remains  only 
to  show  how  far  the  example  of  Lincolnshire  farmers  may  be 
imitated  in  other  parts  of  the  country ;  but  first  I  ought  to  men- 
tion some  points  in  which  I  think  their  own  farming  might  be 
improved. 

Their  ploughs,  though  drawn  by  two  horses,  excepting  on  heavy 
land,  where  three  are  employed,  are  heavy  swing-ploughs,  for 
which  the  new  light  wheel-ploughs  ought  to  be  substituted.  In 
some  points  too  East  Lothmn  has  surpassed  them.  The  Lin- 
colnshire horses  are  slow ;  the  Clydesdales  quick,  stout,  and  in 
higher  condition.  The  Lincolnshire  waggons  are  very  ponderous 
masses  of  timber.  In  the  north,  light  one-horse  carts  only  are 
used :  and  here,  as  the  question  of  carts  or  waggons  is  an  im- 
portant one,  I  will  mention  an  experiment  lately  made  at  my  re- 
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quest  by  three  Berkshire  farmers  living  near  Farrii^r^n.  Mr. 
Edmunds^  who  has  lately  introduced  ooe-horse  carts^  and  Mr. 
Brookes^  who  employs  the  Hght  Berkshire  waggon,  agreed  to 
compare  the  quantity  of  wheat  carried  by  them  from  two  fidds  of 
similar  crop,  along  the  same  kind  of  road,  to  their  homesteads. 
The  result  appears  in  the  following  table : — 

Acres  of 

Driving        Time.      Distance  in  Wheat 
ladj.         b.  m.       Furlonga.     Hones,  cleared. 

Mr.  Brooks    3  waggons    2         4  50         5  7  5 

Mr.  Edmunds  4  carts         3         5    0         4|         4  9 

The  crop  carried  with  waggons  was  a  little  thicker  upon  the 
land  than  the  other,  but  not  so  much  so  as  to  make  much  differ- 
ence in  the  trial.  It  was  necessary  also  to  try  the  one-horse 
system  in  the  other  branch  of  farm-carriage,  the  carting  of  dung. 
This  was  done  by  Mr.  Harris,  of  Hinton.  One  day  he  led  the 
dung  with  his  own  three-horse  carts ;  the  next  day  he  led  it  to 
the  same  field  with  the  one-horse  carts  of  Mr.  Edmunds.  The 
strength  employed  was  as  follows : — 

Carti.  Driving  lads.  Horses. 

Three-horse  carts  4  3  10 

One-horse  carts  5  4  5 

Though  the  horses  on  the  first  day  doubled  those  on  the  second 
in  number,  Mr.  Harris  carried  nearly  or  quite  as  much  dung  on 
the  second  day  as  on  the  first.  These  two  trials  seem  decisive  in 
favour  of  one-horse  carts,  which  are  used  not  in  the  North 
alone  but  in  Bedfordshire  and  neighbouring  districts;  and  as  a 
cart  with  a  moveable  harvest-rail  may  be  bought  for  13/.,  I  have 
now  no  longer  any  doubt  that,  unless  on  very  deep  land,  if  a 
farmer  will  part  with  all  his  waggons  and  heavy  dung-carts,  buy- 
ing  a  complete  set  of  light  one-horse  carts  in  their  room,  he  wUl 
be  quickly  repaid  by  the  large  immediate  saving  in  horse-keep. 

Again,  though  the  farm-buildings  of  Lincolnshire  are  excellent, 
I  was  sorry  in  some  of  the  yards  to  see  the  numerous  cattle  stand- 
ing shelterless  in  the  midst  of  a  snow-storm.  These  yards  should 
at  once  be  furnished  with  sheds,  for  the  beast^s  sake  and  his 
master's.  One  more  improvement  only  I  will  beg  to  suggest 
After  passing  through  north  Northumberland  or  East  LotUan, 
one  misses  in  Lincolnshire  the  high  steam-engine  chimney  which 
in  those  districts  towers  over  every  farm-house,  and  though  tra- 
velling steam-threshing  machines  are  partially  used  in  Lincoln- 
shire, the  large  farms  at  least  should,  I  think,  have  a  fixed  one. 
A  steam-engine  has  been  already  set  up  on  Mr.  Uppleby's  farm 
at  Wootton,  of  which  his  relative,  Mr.  Grabum,  gives  the  following 
account : — 

"  The  disc-engine  exceeds  our  expectation  in  every  respect ;  it  is 
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easily  managed  without  the  employment  of  an  educated  engineer,  and 
has  hitherto  required  no  repairs.  At  present  we  thresh  and  winnow 
grain  by  steam,  cut  chaff,  grind  and  dress  com,  flatten  Unseed  or  beans, 
and  break  cake.  Bones  we  propose  brealang,  and  also  the  steaming  of 
chaff.  We  have  not  reduced  our  number  of  horses,  having  undertaken 
our  own  *  marling,'  or  chalk  leading,  which  is  generally  contracted  for ; 
but  we  are  convinced  that  four  horses  out  of  eighteen  will  eventually  be 
saved  by  the  use  of  steam." 

The  disc-engine,  which  from  its  simple  form  is  the  best  I  be- 
lieve for  farmers,  was  put  up  for  Mr.  Upplebj  by  our  consulting- 
engineer,  Mr.  Parkes.  These  improvements,  if  they  be  such, 
will  doubtless  be  made  by  the  farmers  of  this  county,  for  the  face 
of  their  fields  shows  that  their  minds  have  not  been  closed  to  in- 
quiry. They  have  one  advantage  indeed  in  those  fields  which 
must  not  be  passed  over — their  size,  I  mean — ^which  varies  from 
30  to  50  acres,  and  their  clipped  hedges  uninjured  by  trees — an 
advantage  which  will  be  felt  by  farmers  from  the  west  side  of 
England,  whose  4  or  5  acre  fields  are  half  overshadowed  by  trees. 
One  farmer  indeed  in  Devonshire  lately  ^rew,  I  was  assured, 
100  acres  of  wheat  in  fifty  different  fields.  The  profit  of  the  trees 
that  grow  in  these  fences  cannot  compensate  for  the  land  which 
they  injure.  I  have  seen  turnip-fields  in  which  one-third  of  the 
crop  has  been  spoiled  by  the  hedgerow  timber,  partly  through  the 
dripping  from  the  leaves,  but  in  great  part  by  the  roots,  whose 
fine  threads  shoot  up  among  the  turnips  into  the  freshly-ploughed 
ground,  and  sometimes  clog  the  harrows  in  the  following  spring. 
It  is  clear  that,  though  the  landlord*s  trees  may  be  permitted  to 
stretch  their  roots  through  his  own  land,  when  that  land,  poor  and 
starved,  is  left  on  the  old  system  of  farming  to  its  own  natural 
efforts,  they  cannot  be  entitled  to  forage  upon  manure  bought  at  a 
heavy  expense  by  the  tenant ;  and  though  the  forest-like  appear- 
ance of  such  small  wooded  enclosures  is  very  beautiful,  still,  were 
the  fences  removed,*  one-fourth  might  often  be  gained  to  the  land, 

*  The  improvement  which  maybe  produced  by  the  removal  of  old  fences 
is  described  in  the  following  statement  by  Mr.  Keeling,  a  Staffordshire 
farmer : — 

"  At  the  reauest  of  Lord  Hatherton  I  send  you  the  measurement  of  the 
two  large  fields  at  Yew-Tree  Farm.  The  turnip-field  is  65  acres ;  it  was 
two  years  back,  at  the  time  I  entered  upon  the  farm,  in  eight  enclosures : 
I  have  taken  up  1914  yards  of  fences,  and  intend  dividing  it  into  three 
fields ;  it  will  take  800  yards  of  new  fence.  The  field  in  wmch  I  was  sub- 
soiling  is  42  acres ;  it  was  in  six  enclosures.  I  took  up  1264  yards  of  fences; 
if  I  divide  this  field  it  will  take  300  yards  of  new  fence.  The  land  Lord 
Hatherton  mentioned  on  my  Deanery  Farm  was  originally  in  27  enclosures, 
91  acres.  I  took  up  4427  yards  of  fences ;  it  will  now  lie  in  five  fields,  and 
will  take  1016  yarois  of  new  fence,  a  part  of  which  are  planted. 

I  really  cannot  say  what  land  is  gained  by  the  different  operations,  but 
some  of  the  fences  were  from  three  to  four  yards  or  more  wide,  that  the 
plough  never  touched  ;  my  new  fences  are  upon  the  level  without  ditches; 
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while  a  few  trees  spared  give  to  the  open  farm  the  appearance  of 
an  arable  park.  In  Lincolnshire,  however,  perhaps  the  opposite 
fault  of  too  bare  exposure  should  be  corrected  by  the  plantation 
of  screens,  and  the  piercing  winds  of  winter  and  spring  be  thus 
mitigated. 

It  remains  only  to  inquire  how  far  the  methods  of  farming,  so 
successful  on  light  land  in  Lincolnshire,  are  applicable  to  other 
counties ;  and  it  so  happens  that  the  Wolds  of  that  county  are  but 
a  part  of  the  great  range  of  chalk-hills  which  traverse  the  south  of 
England.  Now,  one  feature  of  chalk -farms  in  Lincolnshire  is 
that  they  contain  no  waste  ground.  But  on  our  southern  chalk- 
hills  the  furze -bushes^  of  which  we  only  read  on  the  Wolds,  have 
not  disappeared.  These  should  clearly  be  grubbed^  and  in  proof 
that  this  may  be  done  with  success  in  the  South  also,  I  may  cite  a 
farm  of  300  acres^  at  Kingswood,  upon  the  Surrey  chalk  hills, 
inclosed  in  1815,  grubbed,  pared,  and  burnt,  the  ashes  ploughed 
in  very  thinly  and  chalked,  as  the  tenant  informs  his  landlord,  Mr. 
Alcock,  and  now  worth  14^,  an  acre.  Near  Kingswood,'*  how- 
ever, Mr.  Alcock  states,  "  there  are  Banstead  and  Walton  com- 
mons, together  between  2000  and  8000  acres  of  land.  I  should 
suppose,"  he  adds,  "  that  their  annual  value  is  not  more  than  3rf. 
or  4rf.  per  acre,  but  I  do  not  hesitate  to  say  that  if  enclosed  they 
would  be  worth  \As.  per  acre."  A  larger  portion  of  uncultivated 
surface  on  our  soutl^rn  chalk-hills  is  down-land,  on  which  the 
sheep  feed  by  day,  but  do  not  remain  at  night,  so  that  year  by 
year  the  natural  strength  of  this  land  is  thus  carried  away  to  more 
favoured  fields.  All  these  downs  a  Lincolnshire  farmer  would 
bring  under  the  plough ;  and  though,  if  downs  after  ploughing  be 
first  sown  with  two  or  three  crops  of  corn  in  succession,  then  left 
to  casual  grass  and  the  sheep,  their  last  state  would  be  worse  than 
their  former  condition,  there  can  be  no  doubt,  on  the  other  hand, 
that  if  they  were  handled  as  in  Lincolnshire,  with  artificial  manure, 
their  value  as  property  would  soon  greatly  increase,  and  that  this 
new  field  of  employment  would  much  encourage  the  labourer.  It 
may  be  said  that  the  soil  is  thin  on  our  downs ;  but  on  these  Wolds 
soil  not  5  inches  deep  bears  excellent  com.  Subject  of  course  to 
exceptions,  our  downs,  I  believe,  should  be  broken  up ;  and  a 
tenant  should  be  encouraged  to  do  so,  provided  he  undertook  by 


in  the  whole  of  the  old  fences  there  were  a  neat  number  of  ash-trees  which 
are  all  stocked  up,  as  well  as  a  good  part  of  the  oak,  onlv  leavins;  a  few  for 
ornament  and  shelter.  I  think  the  greatest  gain  in  land  will  be  from 
getting  rid  of  the  trees.— Coii^rfr,  Nov.  30«A,  1843." 

Mr.  Keeling,  it  will  be  remarked,  after  the  extensive  clearance  by  which 
he  has  thrown  twenty-seven  fields  into  one  field  of  92  acres,  subdivides  it 
aj^n  into  five  fields.  My  own  tenants  do  not  generally  wish  to  have  more 
than  one  ploughed  field  on  a  farm.   Ph.  P. 
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agreement,  as  at  Brocklesby,  to  bone  the  land  in  every  rotation. 
Another  feature  of  Lincolnshire  farming  is,  that  not  only  is  the 
whole  farm  in  fields,  but  that,  however  large  the  farm^  all  the 
fields  are  treated  equally  well :  while  on  other  parts  of  the  chalk- 
hills  an  outlying  field  may  be  used  for  twenty  years  without  any 
manure,  because  it  is  too  distant  from  the  yard  for  the  carriage  of 
dung,  and  lighter  manures  are  not  bought  for  it.  The  third  point 
is,  that  not  only  are  all  the  fields  of  a  farm  farmed  by  an  equal 
standard,  but  that  the  standard  of  the  district  is  a.  very  high  one. 
On  every  part  of  the  southern  chalk-hills  there  may  be  individual 
farms  as  highly  manured  as  the  Lincolnshire  Wolds,  but  I  know 
of  no  part  where  so  heavy  an  outlay  on  manure  is  the  universal 
rule  of  the  country. 

The  Yorkshire  wolds,  I  may  add,  have  been  treated  almost  in 
the  same  manner,  and  this  outlay  appears  to  answer  in  the  hands 
of  one  Yorkshire  and  of  two  Lincolnshire  feumers,  who  have 
settled  upon  our  southern  chalk-hills.  A  lesson  from  these  wolds 
might  thus  be  read,  I  should  think,  wherever  the  chalk  stretches, 
even  as  far  as  Dorsetshire ;  but  the  example  of  Lincoln  Heath  is 
capable  of  an  application  far  wider.  In  1780  it  was  a  tract  of  well- 
known  desolation  for  nearly  70  miles,  as  Young  informs  us.  Within 
twenty  years  nearly  the  whole  of  it  was  enclosed  and  studded  with 
buildings ;  now  it  is  a  pattern  of  farming.  Might  other  ranges 
of  heath,  as  yet  equally  dreary,  be  rendered  in  the  next  20  years 
not  less  cheerful  or  fertile  ?  I  believe  that  they  might :  and  as 
heath- land  forms  a  large  portion  of  our  improveable  wastes,  which 
in  England  amount  to  4,000,000,  and  in  Scotland  to  6,000,000  of 
acres — as  whoever  recommends  an  improvement  is  bound  to  show 
the  means  of  its  execution — and  as  I  should  not  presume  to  re- 
commend this  change  without  having  examined  many  heaths  for 
the  purpose,  I  may  be  permitted  to  enter  into  some  detail  on  the 
improvement  of  heaths. 

Since  it  is  better  to  speak  of  individual  cases  than  to  deal  with  a 
matter  vaguely,  I  will  mention  first  an  extensive  tract  of  heath 
which  fills  the  western  end  of  Somersetshire.  These  moorlands 
occupy  a  wide  range  of  hills,  or  rather  low  mountains,  interrupted 
only  by  deep,  narrow,  and  beautiful  glens ;  of  which  the  sides, 
almost  too  steep  to  be  climbed,  are  feathered  with  oak  coppice ; 
while  the  bottom  is  occupied  by  streams  which  dash  along  rocky 
beds,  sometimes  in  a  continuous  waterfall.  The  wild  stag  has  not 
yet  disappeared,  and  is  often  followed  in  a  straight  course  of 
20  miles  across  these  western  highlands.  On  returning  to  the 
Exmoor  country  in  1841,  I  was  surprised  to  find  that  moors  which 
had  formerly  appeared  to  be  fitted  only  for  the  pursuit  of  the 
blackcock  and  the  deer,  consist  in  great  part  of  sound  land — not 
in  my  own  opinion  merely,  but  in  that  of  the  farmers,  one  of  whom 
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said  to  me,  Here  was  land  enough  idle  to  employ  the  surplus 
population  of  England.*'  The  expression^  I  now  believe,  would 
be  literally  true  if  applied  to  the  country  at  large.  On  the  Exmoor 
wastes  you  find  the  heath  growing  knee-high — a  proof  that 
the  land  has  strength  ;  you  frequently  find  tall  ferns  mixing  their 
bright  green  or  yellow  fans  with  these  purple  bushes :  yet  fern 
is  an  unfailing  sign  that  the  land  has  depth  as  well  as  goodness^ 
and  wherever  ferns  grow,  unless  indeed  the  elevation  be  too  great, 
wheat  might  be  reaped.  But  in  that  neighbourhood  there 
is  a  wonderful  indifference  in  the  owners  to  the  use  of  their 
land ;  which  struck  me  the  more,  because  I  had  not  yet  observed 
it  elsewhere.  These  moors  are  divided  into  large  sheep-walks 
for  neighbouring  farms.  The  sheep,  a  dwindled  breed,  are  kept 
for  their  wool,  and  are  sometimes  left  to  die  on  the  hills,  of  old 
age,  in  the  snow.  The  rent  may  be  Is.,  or  perhaps  2s „  an  acre. 
Sometimes  you  find  a  large  piece  of  the  best  land  enclosed  with 
a  high  fence,  and  you  hope  that  the  owner  is  about  to  begin  tilling 
his  freehold.  On  the  contrary,  the  object  of  this  improvement  is 
to  keep  out  the  only  sign  of  farming,  the  sheep,  and  to  preserve 
the  best  of  the  land  (because  where  the  land  is  best  the  covert 
is  highest)  an  undisturbed  realm  for  the  blackcock.  Every 
blackcock  killed  by  an  owner  of  these  moors  has  cost  more,  I 
was  convinced,  than  a  full-fed  ox :  though,  indeed,  it  is  nothing 
new  HbsX  sporting  should  impede  farming.  The  New  Forest  was 
made  for  the  deer,  and  Henry  I.  afforested  70,000  acres  of  fens, 
"  doing,"  as  Dugdale  says,  "  for  the  pleasure  of  hunting,  much 
harm  to  the  commonwealth.*'  In  later  times,  when  it  was  pro- 
posed to  lay  the  Fens  dry,  the  fenmen  opposed  the  scheme  obsti- 
nately, and  their  main  argument  (as  I  found  in  a  curious  old 
pamphlet)  was  the  destruction  that  would  fall  on  the  wild-ducks 
and  other  water-fowl.  In  the  last  generation  we  have  seen  how 
rabbits  resisted  the  long-wooUed  sheep;  and  now  blackcocks 
and  grouse,  I  believe,  are  the  main  impediment  to  the  extension 
of  cultivation.  On  the  Somersetshire  moors  the  sheep  are  indeed 
generally  admitted,  but  the  rent  of  the  land,  as  I  have  said,  is  \s. 
or  2s.  an  acre — quite  sufficient  for  such  feed  as  the  animals  find. 
Yet  there  is  land  so  let,  for  which  I  know  that  in  Berkshire  30/. 
an  acre  would  be  a  fair  price ;  and  if  the  landlords  in  Somerset- 
shire sold  some  of  their  moors  at  a  rate  calculated  on  the 
present  rental,  that  land  I  found,  on  riding  over  it,  would  be 
as  cheap  as  any  that  can  be  obtained  in  the  backwoods  of  Canada 
— not  only  as  cheap,  but  more  easily  cultivated,  near  a  much 
better  market,  and,  above  all,  at  home.  Nor  is  this  goodness  of 
moorland  confined  to  Somersetshire,  as  I  have  since  ascertained. 
I  may  mention  Tansley  Moor,  near  Matlock,  in  Derbyshire,  co- 
vered with  heath,  but  also  with  fern.    It  seemed  to  me  to  require 
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nothing  but  the  plough  to  become  an  excellent  farm.  A  great 
deal  of  worse  moor,  indeed,  has  been  already  enclosed :  and  a 
farmer  informed  me  that,  if  he  were  allowed  a  field  even  of  that 
inferior  quality  for  one  year  rent-free,  he  would  be  content  thence- 
forward to  pay  for  it  IO5.  an  acre — an  important  statement,  as 
proving  how  trifling,  in  his  judgment,  is  the  outlay  required  for 
bringing  this  waste  into  a  state  of  production ;  and  this  is  a  point 
which  makes  the  neglect  of  our  moors  the  more  extraordinary. 

It  is  aboul  Matlock  that  the  great  central  chain  of  moors  begins 
which,  running  northward  between  Yorkshire  and  Lancashire, 
spreads  into  Scotland.  I  have  not  examined  this  chain,  as  I  had 
hoped  to  do:  but  near  Bakewell,  10  miles  beyond  Matlock,  Mr. 
Greaves,  an  excellent  farmer,  showed  me  land  which  he  had  himself 
enclosed  from  the  moor,  bearing  crops  which  would  be  good  upon 
any  old  arable  land,  and  that  without  having  been  drained ;  for 
though  even  draining  is  no  longer  formidable,  now  that  the  materials 
are  reduced  from  905.  to  21«.  per  1000  feet,  Mr.  Greaves's  farm, 
like  much  other  moor-land,  was  by  nature  perfectly  sound.  Between 
Bakewell  and  Chesterfield  you  cross  the  main  ridge,  now  lying  as 
shooting-moor,  and  see  fern  in  the  heather.  At  the  summit, 
however,  is  a  newly  enclosed  farm,  of  the  Duke  of  Portland's,  in  a 
fair  state  of  cultivation.  Northwards,  again,  towards  Sheffield,  the 
shooting-moors  occupy,  I  am  told,  good  land ;  and  at  their  sum- 
mit, also,  a  single  but  very  productive  farm  is  to  be  found.  In 
Northumberland,  north  of  Alnwick,  there  is  a  long  ridge  of  good 
moor :  but  beyond  the  borders,  from  a  high  hill  near  Abbotsford, 
between  Selkirk  and  Hawick,  you  look  down  upon  a  large  part  of 
South  Scotland,  and  east,  west,  north,  and  south,  you  see  nothing 
but  one  ridge  of  moor-land  rising  behind  another — all,  I  believe, 
reclaimable  land:  though  these  Scotch  moors  seem  to  require 
draining,  and  so  far  expense.  But  the  most  extraordinary  piece  of 
waste  ground  is  one  I  have  just  visited  in  England,  Cannock 
Chase,  a  low  ridge  of  13,000  acres,  in  Staffordshire.  The  greater 
part  has  fern  in  the  heath.  A  piece  which  was  ploughed  up  for 
examination  seemed  a  reddish,  warm  loam;  but  a  gentleman 
who  had  surveyed  the  whole  moor,  told  me  that  this  was  by  no 
means  the  best  part  of  it,  that  little  of  it  required  draining — 
that  he  should  put  the  whole,  if  ploughed,  at  from  \Qs,  to  15«, 
an  acre — and  that  there  were  500  acres,  every  one  of  which 
was  well  worth  2/.  to  rent  if  it  were  broken  up.  Yet  the  only 
stock  on  this  moor  are  a  few  starving  sheep;  though  I  saw 
grouse  in  abundance.  Now  this  fertile  wilderness  looks  down 
on  one  side  upon  the  Potteries,  and  on  the  other  side  you  may 
see  the  fires  of  the  Dudley  iron  district,  where  vacant  hands  can- 
not have  been  wanting  of  late  for  its  cultivation.  It  must  be  almost 
within  view,  too,  of  Lincoln  Heath,  where  no  ferns  can  have 
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grown.  But  thoagh  many  of  these  moors  might  easily  be  brought 
into  the  state  of  that  Heathy  if  they  were  treated  with  Lin- 
colnshire energy,  the  treatment  would  not  be  precisely  the  same, 
because  most  of  them  are  towards  the  west,  and  though  no 
precise  line  can  be  drawn,  there  is  a  natural  distinction  in  farm- 
ing between  the  western  and  the  eastern  sides  of  our  island. 
The  eastern  side  may  be  called  the  corn  side  of  England,  because 
the  drying  east  wind  produces  on  that  side  grain  of  finer  quality : 
the  western  is  the  grass  side,  because  the  moist  and  soft  south- 
western brings  up  grass  spontaneously,  as  in  Ireland,  upon  naked 
land ;  whence  has  arisen  the  old  practice  of  keeping  land  for  four 
or  fire  years  in  com,  and  alternately  for  as  many  in  grass.  Ano- 
ther distinction  between  the  two  coasts  consists  in  the  use  of  lime, 
an  unusual  manure  towards  the  south-east,  because  on  that  side 
the  soils  either  contain  lime  or  have  chalk  generally  under  or  near 
them;  while  the  western  soils,  being  usually  devoid  of  it,  the 
cartage  of  lime  for  pmodical  dressings  becomes  one  of  the 
farmer's  principal  troubles.  In  the  Exmoor  country,  a  hill  farmer 
may  set  out  in  the  morning,  riding  one  horse,  and  driving  six 
others  with  paniers  (for  there  are  no  passable  roads)  ;  after  travel- 
ling 18  miles  to  the  seaside  and  back,  he  may  be  seen  in  the 
evening  bringing  home  9  bushels  of  lime,  which  will  dress  one 
quarter  of  an  acre.  That  wild  highland  tract  is  also  under  the 
disadvantage  of  great  elevation,  so  that  harvest  is  tardy;  and 
it  may  be  objected,  I  know,  that,  however  good  the  land,  the 
climate  is  a  bar  to  its  culture.  On  Brendon  Hill,  however,  is  a 
farm  which  proves  that  elevation  may  be  overcome.  It  stands 
1000  feet  above  the  sea;  and  has  been  reclaimed  from  the  sur- 
rounding moor  by  Mr.  Roales,  who  settled  there,  among  the 
clouds,  in  1816,  in  a  house  built  for  him  by  the  late  Lord  Car- 
narvon. In  November,  1841,  I  went  over  every  field  of  it,  and 
found  excellent  crops  of  oats,  about  60  bushels  per  acre ;  though 
the  average  produce  of  oats  grown  on  the  old  land  in  the  parish  is 
said  to  be  not  more  than  30.  Wheat  he  certainly  could  not  grow 
at  that  height :  but,  on  20  acres  of  seeds,  he  had  folded  100  large 
sheep,  the  grass  growing  in  summer  as  bst  as  it  was  fed  off ;  and 
had  sold  them,  fat,  at  12^.  advance  per  head ;  or  3/.  profit  per  acre. 
Behind  his  house  was  a  field,  in  which  I  have  myself  followed  black 
game ;  it  had  been  broken  up  only  two  years,  yet  had  been  brought 
into  excellent  grass,  though  the  heath  had  been  short,  and  without 
fern.  Mr.  R^les  first  pared  and  burnt,  and  next  limed  it  with  60 
bushels  an  acre.  He  diid  not  plough  it  at  all,  because  he  had  one 
inch  of  clear  soil  only,  all  below  being  rubble ;  but  he  stirred  it  a 
foot  deep  with  a  scarifier.  The  ashes  of  the  heath  secured  him  tur- 
nips, wUch  he  fed  off  on  the  land.  Even  then  he  did  not  take  a 
corn  crop,  but  laid  down  his  new  enclosure  to  grass,  which  was  so 
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good  that  many  farmers  had  ridden  over  to  view  it.  After  twenty- 
four  years  of  conflict  i^ith  this  high  moor  and  its  climate,  Mr. 
Roales  was  ready  to  convert  another  hundred  acres  of  heath, 
provided  a  boundary  fence  were  put  up  for  him  :  for  fencing,  not 
draining,  is  the  chief  expense  in  taming  these  moors.  The  fence 
is  raised  against  a  special  enemy,  the  Atlantic  gales,  which  sweep 
this  whole  western  coast.  It  is  a  broad  bank  of  earth,  5  feet  high, 
supported  on  each  side  by  walling,  and  planted  along  its  summit 
with  beech,  forming  a  hedge  20  feet  high.  This  is  called  suc- 
cour ;  without  it  stock  does  not  thrive ;  and  even  corn  crops,  on 
these  heights,  are  better  by  one-fourth  for  being  well  sheltered. 
The  growth  of  the  trees  on  these  earth-walls  must  arise  from  the 
moist  air  of  the  country :  in  South  Devon  vigorous  oak  timber 
may  be  seen  upon  them.  Such  is  Mr.  Roales*s  experience  of 
moor-land  at  the  height  of  1000  feet.  On  the  opposite  side  of 
the  moor,  20  miles  from  this  place.  Sir  Thomas  Acland^s  farm  of 
Clotsham  has  been  gained  from  the  waste  on  a  ledge  of  Dunkerry, 
which  rises  boldly  from  the  Bristol  Channel  to  the  height  of 
1670  feet.  The  elevation  of  the  farm  itself  is  1100  feet.  Yet, 
on  this  crest  of  Clotsham,  hanging  almost  precipitously  over  the 
low  valley  of  Holnicote  and  the  sea,  I  saw  not  only  excellent  oats 
and  turnips,  but  good  water-meadows,  on  the  very  brow.  Strange 
as  the  situation  would  elsewhere  be  thought  for  water-meadow,  in 
West  Somerset  it  is  not  uncommon;  and  as  the  plan  of  these  mea* 
dows  is  peculiar,  and  may  be  widely  applicable  to  the  improvement 
of  heaths,  I  will  endeavour  to  describe  their  formation.  Along 
the  Lambourn,  in  Berkshire,  and  more  extensively  by  the  streams 
of  Hampshire  and  Wilts,  water-meadows  have  long  since  been 
formed.  The  water,  it  is  well  known,  is  thrown  over  them  in 
winter,  and  produces  a  fine  growth  of  grass  in  spring,  whilq  the 
other  pastures  are  brown.  But  as  it  must  trickle  over,  not  stag- 
nate upon  the  surface,  these  fields  must  generally  be  thrown  up 
with  the  spade  into  high  ridges,  that  the  water  may  flow  along  their 
crowns  and  escape  in  their,  furrows.  Hence  arises  an  outlay  of 
from  lOZ.  to  20/.  on  an  acre  in  their  formation;  and  hence  I 
doubt  whether,  now  that  sheep  can  be  fed  in  spring  on  late*kept 
roots,  such  an  outlay  is  generally  expedient ;  though,  as  water- 
meadow  is  worth  a  rent  of  4L  or  5/.  an  acre,  if  the  money  can  be 
spared  from  other  objects,  the  cost  will  be  repaid.  These  water- 
meadows  may  be  seen  sometimes  by  the  rivers  in  West  Somerset; 
but  on  the  slopes  of  the  narrow  glens,  you  see  what  is  much  more 
important^  the  Catch-meadow.  In  forming  a  catch-meadow  the 
ground  is  not  re-shaped,  but  shallow  gutters  are  carried  at  a  level 
round  the  slopes  of  the  shelving  field,  tier  above  tier ;  and  no  se- 
parate  channel  is  required  fur  carrying  the  water  off,  because,  after 
flowing  over  from  one  carrier  it  is  caught  in  the  one  below ;  from 
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ip^hich  circumstance  the  name  is  derived.  As  you  follow  the  small 
but  rapid  rivers,  you  frequently  see,  along  the  sides  <rf  the  valley 
which  rise  steeply  above^  dear  spaces  opened  in  the  high  bank  of 
oak-coppice  covered  with  grass  of  emerald-green  by  the  hill  tor- 
rents, which  have  thus  been  guided  and  distributed  along  the  slope. 
The  ease  with  which  these  catdi- meadows  are  formed  is  remark- 
able. A  hill-farmer  at  Winsford  showed  me  a  field  so  steep  that 
one  could  not  climb  it  without  the  aid  of  the  hands.  It  had  been 
rough  ground,  worth  5«.  an  acre :  he  had  limed  it^  and  allowed  his 
labourers  to  break  it  up  and  take  potatoes  for  two  years ;  after  whidi 
tii^e  they  returned  it  to  him,  with  the  water-gutters  traced  along  the 
slope :  so  that,  instead  of  waste  at  5^.,  he  obtained,  almost  for 
nothing,  a  field  bearing  perpetual  grass,  worth  certainly  AOs,  an 
acre.  Great  as  the  change  is,  and  strange  as  it  appears^  the 
practice  is  a  part  of  every-day  farming  in  this  hilly  district,  and 
these  catch-meadows  meet  you  at  every  turn ;  indeed  the  word 
meadow  here  means  only  watered  grass  land.  Mr.  Roales  has 
formed  them  from  the  moor  on  Brendon  Hill,  and  Sir  Thomas 
Acland  near  Dunkerry  Beacon.  Mr.  Blake,  of  Upton,  has 
brought  less  than  400  acres,  which  had  not  let  for  1/.  an  acre,  to 
produce  him  1200/.  a-year,  chiefly  by  catch-meadows,  which  he 
formed  out  of  moor-land,  and  lets  each  year  as  summering  ground 
to  the  low-land  farmers.  There  are  some  beautiful  catch-meadows 
at  Cutoombe  Pass,  on  very  high  ground,  south  of  Dunster  Castle. 
In  Devonshire,  too,  Mr.  Hoare,  at  Luscombe,  near  Dawlish,  has 
made  them  from  very  poor  land,  on  whidi  he  turns  the  water,  first  in 
the  winter  to  feed,  then  to  mow,  and  then  three  times  afterwards  in 
the  summer  to  feed  ofi*  the  herbage  in  the  course  of  each  year.  I  saw 
some  also  at  Mr.  Turner's,  of  Barton,  near  Exeter ;  and  Uie  late 
Mr.  Bulteel  made  them,  I  believe,  largely  near  Plymouth.  On  one 
farm  at  King*s  Brompton,  near  Exmoor,  the  tenant  had  drained 
a  piece  of  moor- land,  collected  the  runnings  into  a  reservoir,  which 
the  present  Lord  Carnarvon  had  built  for  him,  and  used  the  water, 
which  had  been  poison  above,  as  food  for  the  field  below.  For 
it  is  remarkable  that  water  which  has  flowed  over  a  bog  is  injuri- 
ous, but,  brought  by  under-drains  from  the  same  bog,  is  nutritious. 
I  do  not  mean  that  these  catch-meadows  were  all  made  without 
expense ;  but,  where  the  land  is  preriously  dry,  2h  or  3/.  per  acre 
would  be  a  fair  estimate  of  the  cost :  and  in  order  to  show  what  im- 
provement may  be  effected  by  catch-meadows,  I  will  only  mention 
one  case,  pcmited  out  to  me  by  a  farmer  at  Winsford,  as  perfectly 
easy  to  be  carried  out  upon  a  neighbouring  farm.  That  hill-farm 
consists  of  23*2  acres,  and  is  let  for  only  75/. ;  but,  as  the  farmer 
observed,  100  acres  are  a  steep  slope,  covered  with  rough  grass 
and  short  furze,  worth  about  5^.  an  acre.  Now  there  are  two 
copious  springs  gushing  forth  near  the  brow  which  m^ht  be 
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turned  along  the  wild  land,  and  thus,  for  2L  or  3/.  an  acre,  the 
worthless  slope  would  be  converted  into  catch- meadow,  which 
elsewhere  would  be  worth  60*.,  and  even  in  that  secluded  spot, 
40^.  an  acre :  so  that  the  value  of  this  farm  might  be  raised,  for 
300/.,  from  75/.  to  250/.  yearly.    This  is  a  farmer*8  plan,  and  a 
moderate  estimate.  There  are  several  practices  of  English  farmers 
changing  the  nature  of  land  at  a  moderate  cost — transformations  of 
soil,  which  I  have  brought  before  the  Society ;  the  application  <^ 
chalk ;  the  use  of  marl  on  sand,  which  was  the  foundation  of  the 
improvements  of  Holkham ;  the  use  of  clay  upon  peat  in  the 
fens,  which  makes  hollow  land  close  and  good ;  there  is  the 
old  English  practice  of  thorough  draining,  on  which  all  are 
agreed ;  but  no  discovery  has  surprised  me  so  much  as  the  mar- 
vellous effect  of  hill-side  irrigation — for  while  under- draining, 
after  great  labour,  may  add  \0s,  to  the  value  of  an  acre,  in  West 
Somerset  a  mere  rill  is  made  to  produce  on  the  barren  flank  of 
a  moor  more  abundant  herbage  than  the  old  grazing  land  of 
Northamptonshire  yields.    The  method  seemed  to  me  capable 
of  wide  application,  as  it  requires  but  trifling  outlay,  a  rapid 
stream  untainted  with  peat,  or  even  a  bog  capable  of  drainage, 
and  moderately  sloping  ground,  however  poor.   There  is  no  doubt 
that  it  might  be  widely  extended  in  its  native  district  round 
Exmoor,  and  I  should  think  also  in  Wales.    There  are  many 
tracts  in  the  north  of  England,  and  I  have  seen  many  valleys  in 
Scotland,  which,  if  they  were  in  Somersetshire,  I  could  not  doubt 
would  be  covered  with  catch-meadows ;  but  the  climate  of  the 
north  may  counteract  irrigation.    I  have  not  seen  it  farther  north 
than  at  Teddesley  in  Staffordshire,  where  80  acres  of  catch- 
meadow  have  been  formed  for  224/.,  or  about  bOs.  an  acre,  and 
405.  added  thereby  to  the  yearly  value,  a  return  on  the  outlay  of 
80  per  cent.    This  place  embodies  all  the  principles  of  moorland 
improvement.    When  Lord  Hatherton  came  to  reside  there  in 
1820,  his  house  was  surrounded  by  heaths  and  by  alder-bogs.  Of 
these  he  has  under-drained  500  acres,  at  the  moderate  expense  of 
about  3/.  an  acre,  and  upon  them  are  fine  swedes  and  clean  wheat- 
stubbles.   All  the  water  thus  tapped  from  these  bogs  is  conducted 
to  the  farm-yard,  where  it  turns  a  wheel  which  threshes  the  com 
and  does  the  other  work  of  the  bam.    Thence  this  subterraneous 
water  issues  forth  in  a  full  stream,  and  finally,  divided  into  slender 
rivulets,  spreads  verdure  over  the  catch -meadows,  carrying  with  it 
the  liquid  manure  from  more  than  a  hundred  beasts  kept  in  the  yard 
summer  and  winter.    I'he  beauty  of  this  arrangement,  which  re- 
sembles the  complicated  functions  of  an  animal  body,  is  as  striking 
as  the  practical  benefit  of  changing  a  morass  into  a  sound  com  and 
stock  farm,  for  the  farm  of  1250  acres  carries  1500  sheep,  besides 
more  than  200  head  of  cattle.    I  know  of  no  farm  which  offers  so 
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perfect  a  model  for  the  improvement  of  moor-land  lying  towards 
the  west  side  of  England.  But  the  importance  of  enclosing  our 
wastes  has  led  me  too  far.  An  objection,  however,  is  made  which 
carries  us  back  for  a  moment  to  Lincolnshire.  Enclosures,  it  is 
said,  injure  the  poor.  Now  Lincolnshire  is  one  new  enclosure 
from  Cambridgeshire  up  to  the  H umber:  yet  I  know  no  county 
in  which  the  labourer  is  better  provided  for.  His  wages  vary 
from  10^.  to  12^.  and  15^.  a- week:  he  obtains  a  great  deal  of 
taskwork,*  for  more  labour  is  thus  paid  here  than  elsewhere — 
filling  dung-carts,  for  instance,  at  2d,  per  load,  and  the  harvest- 
waggon  at  Is,  per  acre,  which  diffuses  activity  through  the  whole 
operation.  Good  hands  are  at  this  moment  earning  at  task-work 
from  15*.  to  18*.  weekly.  His  cottage — unlike  the  hovels  of  North- 
umberland and  of  Scotland,  where  one  room  on  the  ground  holds 
the  family,  however  numerous,  by  day  and  by  night — is  neat  and 
cheerful.  Many  labourers  have  allotments,  and  some  even  cows. 
So  far  from  injury  accruing  to  the  labourer  by  enclosures,  it  is 
clear  in  theory,  as  it  is  proved  by  the  practical  contrast  of  Lin- 
colnshire with  Dorsetshire,  or  of  Derbyshire  with  South  Wales, 
that  where  the  demand  for  labour  is  stationary,  wages  must  be 
low,  but  that  they  will  be  raised  wherever  the  plough  breaks  up 
new  fields  of  employment.  The  Lincolnshire  labourer  living 
among  new  enclosures  is  well  paid,  clothed,  lodged,  and  also,  I 
should  mention,  well  fed,  sometimes  with  fresh  meat.  The  con- 
sequence is  that  being  better  fed  they  are  able  to  work  harder 
than  other  labourers ;  and  thus  the  farmers  are  repaid  for  their 
expenditure  upon  their  men  as  well  as  upon  their  land.  Indeed 
what  Arthur  Young  said,  five  and  forty  years  since,  of  the  Lin- 
colnshire farmers  may  be  said  now  : — "I  have  not  seen  a  set  more 
liberal  in  any  part  of  the  kingdom :  industrious,  active,  enlightened, 
free  from  all  foolish  and  expensive  show  or  pretence  to  emulate 
the  gentry,  they  live  comfortably  and  hospitably,  as  good  farmers 
ought  to  live :  and,  in  my  opinion,  are  remarkably  void  of  those 
rooted  prejudices  which  sometimes  are  reasonably  objected  to  this 


*  The  following  remark  is  from  a  Lincolnshire  agriculturist : — ^Whether 
"task"  work  be  more  in  practice  in  Lincolnshire  than  elsewhere  I,  from  my 
retired  habits,  know  not,  but  it  is  a  practice  highly  beneficial  both  to  the 
farmer  and  labourer ;  the  one  ^ets  infinitely  more  work  done,  and  the 
other  more  wages  and  better  habits ;  for  instance,  in  filling  the  carts  with 
manure  by  the  day  the  labourer  seldom  fills  more  than  8  or  9  loads,  whereas 
for  days  together,  this  year,  I  had  160  loads  of  manure,'  each  load  1{  cubic 
y^da,  filled  by  10  labourers,  at  l^d.  per  load,  and  spread  upon  the  fallows 
with  9  carts,  9  horses,  and  9  of  my  own  men,  and  'generally  finished  by  2, 
never  later  than  3  p.m.,  sharp  work  of  course,  but  the  labourers  push 
everything  else  on,  no  creeping,  and  they  thus  earn  2t.  4d.  a-day,  and  nave 
ample  time  to  do  a  little  work  in  their  own  gardens  in  the  evening. 
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race  of  men.  I  met  with  manj  who  had  mounted  their  nags,  and 
quitted  their  homes  purposely  to  examine  other  parts  of  the  king- 
dom, and  done  it  with  enlarged  yiews^  and  to  the  benefit  of  their 
own  cultivation."  They  have  visited  other  districts,  and  they  have 
since  so  managed  their  own  farms  that  these  deserve  to  be  viewed 
in  return.  Practical  farmers  may  perceive  defects  which  escaped 
my  observation ;  but  if  they  see  Lincoln  Heath,  or  the  Wolds, 
either  in  harvest  or  later  in  winter,  when  the  sheep  are  in  the  fdid 
and  the  cattle  in  the  yard,  I  do  not  think  that  they  will  be  disap- 
pointed. They  will  see  the  result  of  great  expenditure  on  the 
part  of  the  landlord  as  of  corresponding  energy  on  that  of  the 
tenant;  and  if  other  owners  of  desolate  places  should  be  en- 
couraged by  the  example  to  fit  them  for  man*s  use  in  like 
manner,  thereby  enriching  their  families^  multiplying  farmers, 
strengthening  and,  one  may  say,  enlarging  their  country,  above 
all  raising  the  weekly  dole  of  the  labourer,  by  the  only  meam  of 
raising  it,  namely,  by  ploughing  up  fresh  land  on  wluch  the  la- 
bourer's arm  will  be  wanted »  I  earnestly  hope  that  on  whatever 
moors  their  buildings  may  be  reared  or  their  fields  be  enclosed, 
they  may  be  no  worse  seconded  in  their  praiseworthy  efforts  to 
pioneer  for  posterity  than  Lord  Yarborough  and  Mr.  Chaplin  at 
Brocklesby  and  at  Temple  Bruer. 


XXII. — Report  on  Mr,  Netoberrys  Dibbling- Machine  ;  from 
J.  H.  Lanqston,  M.P.,  and  the  other  Heferees.  . 

To  the  Secretary, 

Sir, — I  am  desirous  to  lay  before  the  Society  a  statement  of  par- 
ticulars relating  to  a  dibbling-machine  invented  by  myself,  which 
statement  I  should  be  most  happy  to  corroborate  by  facts  if  Uie 
Society  would  depute  a  person  to  view  the  crops  planted  by  myself 
with  the  dibbler,  as  well  as  by  others  in  this  neighbourhood. 
The  first  crop  planted  by  it  was  wheat,  four  years  since,  1^ 
bushels  per  acre,  wet  poor  land  in  Essex,  about  3  acres  of  ground. 
It  was  said  to  be  a  better  crop  than  the  land  usually  produced ; 
but  as  there  was  no  other  wheat  planted  but  what  the  dibUer 
did,  we  could  not  form  a  comparative  advantage.  The  next  was 
in  Essex  the  following  year:  rather  heavy  land,  about  1^  bushel 
per  acre :  done  in  wet,  the  plants  looked  thin  all  the  winter,  but 
at  spring  and  during  the  summer  showed  a  superiority  over  the 
drilled.  It  was  at  harvest  4  to  6  inches  higher  Uian  the  other,  the 
ear  much  longer,  no  under-com,  and  stood  erect,  owing  to  the 
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strength  of  the  straw.  The  next  year  I  had  it  on  my  own  farm 
here,  after  clover,  Jl  acres  of  ground,  went  across  the  furrow 
without  harrowing,  about  1^  bushel  of  seed  per  acre.  Drilled 
one  strip  across  the  ground— dibbled  the  next — sowed  the  next — 
and  so  on  alternately.  My  neighbours  soon  saw  a  marked  differ- 
ence in  the  plants ;  and  during  the  summer  the  general  remark 
was,  that  one  piece  looked  as  if  mucked,  the  other  not.  At 
harvest  the  resiut  was  a  decided  superiority. 

Last  autumn  I  had  greatly  improved  the  machine,  and  had 
numerous  applications  to  plant,  which  I  did  for  any  one,  at  1^ 
bushel  per  acre,  in  small  strips  about  2  or  3  acres,  in  a  ground 
where  the  drill  was  used  on  all  kinds  of  soils ;  and  the  result  is  a 
superiority  over  the  drill,  which  I  am  sure  no  one  would  credit 
unless  they  saw  it.  In  the  spring  I  planted  barley,  oats,  and  a 
few  beans :  the  5  pecks  of  seed  beat  everything  I  have  seen  of 
oats.  I  have  had  many  gentlemen  to  see  the  crops,  and  all  say 
they  would  not  have  believed  it  unless  they  had  seen  it.  As  we 
have  gentlemen,  members  of  your  Society,  living  in  the  neigh- 
bourhood, I  should  be  most  happy  to  show  the  crops  to  them,  or 
any  person  whom  the  Society  may  appoint,  or  to  give  any  further 
information  on  the  subject. 

And  remain.  Sir, 

Yours,  very  respectfully, 

W.  Newbbrry. 

Hook  Norton,  May  24lh,  1843. 


Report  from  Mr.  Langston  and  Others  upon  the  foregoing  Letter. 

Sir, — I  shall  feel  obliged  by  your  laying  before  the  Council  the 
Report  which  I  have  drawn  up  at  their  request.  I  asked  four  of 
the  most  intelligent  farmers  to  accompany  me  when  I  examined  the 
crops  planted  by  Mr.  Newberry's  machine ;  and,  with  their  ap- 
probation, I  have  added  their  signatures  to  my  own. 

I  remain. 

Yours  truly, 

J.  H.  Langston. 

Sarsden,  November  14//i. 


We,  the  undersigned,  have  at  your  request  examined  the  efiect  of 
Mr.  Newberry's  dibbling-machine,  and  have  no  hesitation  in  re- 
porting the  superiority  of  the  wheat-crops  where  the  seed  had 
been  planted  by  that  instrument  over  those  which  have  been 
sown  broadcast,  or  drilled.  We  had  many  opportunities  of  com- 
paring, side  by  side,  the  produce  of  these  several  modes  of  treat- 
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ment ;  and  in  every  instance  found  the  dibbled  wheat  to  be  much 
longer  and  stronger  in  the  straw,  finer  in  the  head,  and  much 
more  free  from  diminutive  ears ;  it  was  also  much  less  lodged ; 
we  attribute  this  to  the  pressure  of  the  rim,  or  iron  roller  of  the 
dibbler,  giving  the  seed  a  firmer  bed,  sufficient  grains  being  placed 
in  each  hole  to  guard  against  contingencies  and  supply  the  crop ; 
but  as  vegetation  advances,  each  plant  having  space  to  expand, 
and  thus  to  derive  more  nourishment  from  the  soil  and  atmosphere 
than  those  which  are  placed  more  thickly  in  the  drills. 

We  found  that  the  machine  deposits  the  seed  very  regularly,  at 
the  distance  of  6  inches ;  both  the  quantity  in  each  hole,  and  the 
distance  between  the  rows,  can  be  easily  regulated  by  the  person 
using  the  implement — 1  bushel  and  a  peck  per  acre  Mr.  New- 
berry recommends,  and  we  believe  it  to  be  amply  sufficient.  In 
corroboration  of  our  opinion  we  have  received  several  letters  from 
farmers  who  have  tried  this  instrument  both  on  heavy  and  light 
soils,  stating  that  they  have  saved  1  bushel  per  acre  in  the  seed, 
with  a  prospect  of  a  much  larger  advantage  from  the  increased 
produce.  We  think  also  the  dibbler  is  likely  to  become  of  gene- 
ral use  in  the  planting  of  beans,  as  it  will  enable  the  farmer  to 
clean  them  more  perfectly. 

In  conclusion,  we  beg  to  state  that  Mr.  Newberry  is,  in  our  opi- 
nion, entitled  to  the  thanks  of  agriculturists  for  the  exertions 
which  he  has  made  to  bring  this  implement  to  perfection ;  and 
we  hope  that  the  patronage  which  he  will  receive  may  repay  his 
labour  and  expense. 

James  Haughton  Lanqston. 

Thomas  Baker,  Little  Rollright. 

Thomas  Carpenter,  Hall  Farm,  Chipping  Norton. 

James  Huckvale,  Over, Norton. 

Henry  Fowler,  Kingham. 


XXIII. —  On  the  Drainage  of  Land.    By  Thomas  Arkell. 
Prize  Essay. 

Information  required  to  be  given  under  the  following  heads : — 

1 .  Depth  and  frequency  of  drains, 

2.  Materials :  tiles^  stone^  or  peat,  Sfc. 

3.  Filling  in^  whether  with  tenacious  or  porous  earth, 

4.  Expense  of  various  methods. 

5.  Direction  of  drains  having  a  considerable  slope, 

6.  Fall  required. 

7.  Disposition  of  drains. 
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8.  Benefit  frmn  increased  crops^  admitting  a  new  mode  of  cul- 
ture; and  stocking^  advancing  the  time  of  harvest^  reducing  the 
amount  of  horse  labour  on  heavy  soils^  improved  climate,  8fc,  ^c. 

9.  Durability  of  drains. 

10.  PaM  and  present  practice  of  draining  in  England. 

1 1.  Districts  of  England  which  require  the  most  extensive  effort 
in  under  draining. 

In  looking  over  these  different  heads  I  come  to  the  conclusion 
that  more  information  is  required  how,  than  whether,  drainage 
should  be  done. 

What  I  should  consider  your  object  must  be  in  offering  the 
prize  is  to  get  the  best  practical  essay  on  draining  sanctioned  by 
your  Society,  and  circulated  in  ^he  most  extensive  way  possible, 
for  the  benefit  of  the  country  at  large,  but  more  directly  among 
all  persons  who  are^  or  ought  to  be  engaged  in  draining,  so  as  to 
check  the  great  waste  of  money  expended  in  inefficient  draining, 
and  also  to  check  unnecessary  expense,  which  causes  a  great  deal 
to  be  left  undone  from  fear  of  the  outlay :  such  an  essay  is  neces- 
sary, especially  if  every  part  of  the  country  require  it  as  much  as 
this,  for  according  to  the  small  quantity  I  have  seen  done  in  this 
neighbourhood,  a  good  portion  has  been  done  in  an  inefficient 
manner,  that  is,  if  the  several  pieces  were  to  be  drained  effectually, 
those  that  are  made  would  save  a  very  little  expense  according  to 
their  cost ;  some  are  not  even  worthy  the  name  of  drain,  not  that 
I  blame  any  man  for  doing  a  little,  provided  it  is  done  in  a 
manner  not  to  want  doing  again,  and  can  be  extended  as  oppor- 
tunity offers";  for  many  can  spare  a  little  time  and  money  every 
year,  who  cannot  proceed  on  an  extensive  scale,  because  their 
landlord  will  not  or  cannot  help. 

Before  commencing.  I  will  just  state  that  my  experience 
extends  over  about  twelve  years,  in  which  time  I  have  made 
between  3000  and  4000  chains  of  drains  on  grass  and  arable 
land,  principally  at  my  own  expense,  though  I  am  but  a  tenant- 
farmer,  so  well  am  I  satisfied  of  its  advantages ;  and  I  am 
happy  to  say  it  has  had  the  desired  effect  (with  one  or  two  ex- 
ceptions, which  will  be  stated  in  the  proper  place),  viz.,  keep- 
ing the  land  dry  without  the  expense  of  making  open  furrows 
and  trenches,  admitting  an  improved  mode  of  culture,  by  keeping 
stock  in  a  thriving  and  sound  state,  (which  was  not  the  case  with 
my  predecessor,  the  principal  part  of  whose  flock  was  sometimes 
rotted  in  wet  seasons,)  increase  of  crops,  with  decrease  of  horse 
labour.  Besides  what  I  have  done  myself,  I  have  generally  taken 
the  trouble,  if  I  happened  to  see  any  draining  in  my  travels,  to 
examine  the  manner  in  which  it  was  done,  the  nature  of  the  soil, 
&c. ;  amongst  the  rest  Earl  Ducie's  example-farm,  and  all  must 
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admire  the  masterly  way  in  which  thait  farm  is  drained,  and  the 
beneficial  manner  in  which  it  answers ;  so  much  so,  that  persons 
going  to  see  it  now,  find  it  totally  unlike  the  nasty  wet  land  it  was 
described  to  be  when  the  late  tenant  had  it :  on  the  other  hand, 
I  have  seen  where  persons  have  gone  to  a  great  expense,  and  the 
land  very  little  drier  than  before.  Two  instances  I  observed  a 
few  days  back ;  one  was  a  rubble  drain,  about  14  inches  deep  up 
the  piece,  and  then  turned  across  at  almost  or  quite  a  dead  level ; 
the  other  was  an  attempt  to  drain  a  flattish  piece  of  clay-land 
with  tiles  laid  barely  a  foot  deep,  and  some  bushes  and  straw 
placed  at  the  top  of  them,  I  suppose  to  keep  the  soil  hollow  and  to 
admit  the  water.  But  it  is  easy  to  see  the  consequence  of  laying  tiles 
only  12  inches  deep  just  in  the  place  where  the  cattle  must  knead 
the  soil  over  them  every  time  that  the  land  is  ploughed ;  such 
draining  and  much  more  equally  absurd^  perhaps,  is  one  reason 
that  it  has  not  advanced  more  in  different  districts ;  for  that  these 
shallow  cuts  will  not  drain  the  land  is  not  to  be  wondered  at,  but 
instead  of  laying  it  to  the  mode  of  drainage,  it  is  said  that  the 
farm  is  such  extraordinary  land,  it  will  not  drain,  the  water 
will  even  stand  within  a  foot  of  the  top  of  the  drain." 

Before  going  over  the  different  heads,  it  will  be  necessary  to 
know  what  land  requires  draining ;  though  this  is  easily  known, 
still  it  is  not  sufficiently  known,  or  at  least  acted  upon  by  a  great 
number  of  owners  and  occupiers  of  land,  and  I  would  wish  to 
make  this  essay  capable  of  being  understood  by  every  one,  even 
the  labourer  who  has  a  wet  garden.  But  first,  a  word  on  the  term 
suTface'toater,  which,  I  think,  has  misled  many.  Land  is  said  to 
be  wet  from  surface-water  when  the  wetness  is  caused  by  the  rain 
that  falls  directly  on  it,  and  it  is  free  from  springs.  This  is  true, 
but  if  the  surface  be  wet,  the  subsoil  is  equally  so,  and  becomes 
overcharged  with  water  Jirst,  consequently  requires  draining  on 
the  same  principles  as  springy  land.  When  I  have  seen  drains 
being  put  in  about  16  or  18  inches  deep,  I  have  said,  "  Why  don't 
you  put  them  deeper?'*  and  the  answer  has  been,  "  We  only 
want  to  catch  the  surface-water."  But  if  the  subsoil  be  dried,  the 
top  will  certainly  be  so:  now  the  water  enters  the  drains  at 
bottom,  whether  the  land  is  wet  from  surface-water  or  from 
springs ;  it  does  not  run  along  the  surface  to  the  top  of  the  drain 
and  enter  there,  as  many  people  appear  to  suppose. 

The  means  I  take  to  find  out  whether  land  which  I  am  doubt- 
ful about  requires  to  be  drained,  is,  when  the  springs  are  at  their 
height,  which  is  often  in  February,  to  go  over  the  land  about 
twenty-four  hours  after  the  rain  has  ceased,  and  make  marks 
where  drains  are  necessary,  which  will  be  where  you  find  the 
land  wet  as  you  walk  up  the  furrows ;  and  if  you  are  not  quite 
satisfied^  dig  a  hole  about  18  inches  deep ;  if  you  find  water,  be 
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satisfied  it  wants  draining.  Such  trouble  will  be  unnecessary  on 
clay-soils  and  subsoils  in  a  Jlat  country ;  these  you  may  be  certain 
require  it  If  such  soils  have  a  considerable  slope,  it  may  be 
more  questionable^  but  in  general  they  v/'iW,  although  some  argue 
that  where  land  has  a  considerable  fall^  and  the  furrows  and 
trenches  are  kept  well  open^  draining  is  useless ;  but  you  may  be 
sure  that  where  water  furrows  and  trenches  are  necessary,  drain- 
ing is  required ;  but  upon  clay-soils  with  a  porous  subsoil  it  is 
quite  necessary  to  take  the  above  trouble  if  you  want  to  do  no 
more  than  is  really  requisite. 

A  good  portion  of  my  farm  is  a  strong  clay-soil  on  the  oolite  or 
coral-rag  formation.*  This  land  is  very  wet,  and  even  on  some  of 
the  Hghtest,  which  is  only  6  or  8  inches  deep  in  soil,  when  the 
springs  are  very  high,  you  cannot  walk  across  it  without  sinking 
over  your  shoes ;  other  parts  again,  though  deeper>  are  dry.  It  is 
almost,  if  not  quite  (I  should  say  quite),  certain  that  arable  land  re- 
quires draining,  if  the  water  runs  off  the  top  when  the  land  is  left 
in  a  healthy  state,  except  after  particularly  heavy  rains  for  a  short 
time.  What  I  mean  by  a  healthy  state  is,  that  it  has  been  worked 
off  in  a  dryish  state  at  the  fall  of  the  jear^  not  trod  and  smeared 
about  in  the  wet ;  for  you  certainly  may  work  dry  land  that  is  of 
a  clayey  nature  so  that  it  will  hold  water  in  the  horse-treading^ 
like  so  many  cups,  even  after  it  has  been  drained ;  that,  however, 
is  not  the  fault  of  the  drains,  but  of  the  farmer,  though  some 
think  it  a  proof  that  such  land  will  not  drain ;  but  a  horse  step- 
ping on  a  wet  day  soil  is  somewhat  like  a  potter  tempering  his 
clay  for  pots ;  each  will  hold  water.  I  was  once  told  that  it  was 
of  no  use  to  put  drains  in  a  field  that  I  was  looking  over,  as  the 
watel'  would  run  over  them  without  entering ;  but  I  found  after- 
wards that  in  this  case  the  drains  had  been  cut  across  the  fall. 
Such  remarks,  I  confess,  used  to  have  a  little  more  weight  than 
they  have  lately,  but  they  led  me  to  a  more  minute  inquiry  in 
order  to  know  why  such  things  were,  and  now  I  do  not  hesitate 

*  I  sent  a  portion  from  the  lightest  part  of  the  field  to  be  analysed ;  the 
firilowing  is  me  return  and  remarks : — 

120  grains  of  the  subsoil : — 


The  supersoil  has  the  appearance  of  a 
cIaj  foaoi,  with  large  particles  of  lime- 
stone, being  the  debris  of  coralline 
oolite. 

120  grains  consist  of  grs. 
Water,  soluble  salt^  and  vegetable 
matter       .......  19 

Sand,  with  small  portion  of  iron  •  45 
Claj,  coloured  with  iron      ...  46 

Lime  7 

Loss  3 

lao 


Moisture,  salts,  and  matten  dissipated 
by  fire,  20  grains 

gis. 

Sand,  with  small  portion  of  iron 

oxide  17 

Clay  d 

Lime,  carbonate  and  phosphate  from 

cond  12 

White  sulphate  of  iron,  some  arsenic  80 
Loss  6 

120 

y2 
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in  saying  that  there  is  no  land^  let  it  be  ever  so  tenacious,  but 
will  drain^  if  the  drains  be  done  properly. 

With  regard  to  the  draining  of  grass-land^  there  is  a  difference 
of  opinion,  especially  on  good  land  that  is  wet  but  feedii  sweet ; 
I  never  had  any  such,  or  I  should  certainly  try  drainage,  though 
it  is  said  that  less  grass  is  produced ;  and  if  such  be  the  case  where 
the  quality  is  previously  good,  there  must  of  course  be  an  injury ; 
but  it  is  my  opinion  that  you  cannot  injure  any  land  by  draining ; 
you  may  put  a  drain  on  very  dry  land,  but  that  would  not  injure 
it,  as  no  water  would  run  off  through  the  drain.  Strong  land 
that  is  wet  in  the  winter  becomes  dry  in  the  summer,  cracks,  and 
requires  more  rain  to  make  the  grass  grow  than  land  of  the 
same  nature  that  is  drier;  but,  after  strong  land  has  been 
drained  a  few  years,  it  becomes  milder,  never  getting  so  hard  in 
sununer,  nor  so  wet  and  soft  in  winter.  I  should  say  that  when 
water  stands  on  the  surface,  or  whenever  to  prevent  it  from  stand- 
ing it  is  made  to  run  off  the  surface  by  furrows  (except  where 
there  is  sufficient  for  flooding  or  drownii^,  which  is  not  an  excess 
because  it  is  beneficial),  but  where  it  is  stagnant  on  the  surface^ 
and  left  to  evaporate  by  the  heat,  then  there  is  an  excess  of 
moisture.  On  wet,  sour-feeding,  middling  grass-land  I  think 
there  is  no  doubt  that  draining  would  be  beneficial,  but  it  would 
be  more  likely  to  lessen  the  quantity  of  grass  on  this  description 
of  soil,  which  generally  grows  a  coarse,  sour  sort  of  herbage,  still 
the  quality  will  be  improved,  and  the  old  saying  will  apply  here, 

a  lark  is  worth  a  kite.**  Some,  perhaps,  will  argue  differently, 
saying  that  the  wettest  part  is  at  present  the  best,  viz.,  the  furrows  : 
so  they  are,  if  they  are  not  trenched  out,  because  the  water  run- 
ning  off  the  ridges  by  the  furrows  causes  a  natural  water-meadow 
just  down  the  furrow;  but  it  is  easy  to  see  which  is  predominant, 
the  injury  to  the  ridge,  or  the  benefit  to  the  furrow.  You  cannot 
indeed  expect  by  draining  middling  or  bad  grass-land  to  make  it 
good  directly,  but  the  land  will  improve  afterwards :  the  manure, 
whether  carted  on,  or  produced  by  feeding-off  the  grass,  will  be 
more  beneficial  by  being  all  washed  into,  not  off  the  land,  as  is 
now  the  case.  What  can  be  plainer  than  that  after  the  land  has 
been  fed  through  the  summer  a  good  portion  of  the  manure  is  on 
the  surface  at  the  fall  of  the  year  ;  the  first  rains  naturally  wash  a 
portion  in,  until  the  land  gets  saturated ;  after  that  every  suc- 
cessive rain  carries  a  portion  off,  besides  encouraging  the  growth 
of  a  coarse  herbage,  to  the  detriment  of  the  finer  grasses.  I 
drained  a  piece  of  very  poor  clay-land  last  winter,  when  a  sort  of 
grass,  of  which  I  do  not  know  the  botanical  name,  but  known 
here  as  pink  or  carnation  grass,  a  dwarf  sedge-like  grass,  was  very 
strong ;  now  this  winter  it  is  not  nearly  so  strong,  and  the  sward 
appears  thinner,  making  room  for  the  better  sorts  of  grass  when  a 
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Hide  manure  is  applied.  There  is  another  very  essential  benefit 
derived  from  draining  grass-land,  which  is  this,  that  in  very  grassy 
seasons,  which  are  generally  wet,  the  land  will  not  become 
poached  so  soon>  therefore  the  cattle  can  remain  out  to  consume 
it  later  in  the  year,  without  so  much  waste  of  food  or  injury  to  the 
land,  which  will  also  be  made  sound  for  sheep,  though  these  are 
not  the  stock  for  grass-land  generally ;  still  there  are  times  when 
they  can  be  kept  on  it  to  advantage,  if  it  be  dry  and  sound. 
Having  tried  to  make  it  appear  plain  what  land  requires  draining, 
I  will  now  endeavour  to  state  how  it  should  be  done  by  answering 
the  questions  proposed  by  the  Society. 

The  Depth  and  Frequency  of  Drains.  —  The  one  must  be 
partly  ruled  by  the  other ;  if  you  cut  the  drains  deep,  they  are  not 
required  so  frequent ;  if  they  are  put  near  together,  they  need  not 
be  so  deep.  This  rule  will  hold  good  to  a  certain  extent  on  all 
descriptions  of  soil,  but  from  the  great  variety  which  exists  in  the 
retentiveness  and  porousness  of  soils,  ydu  cannot  reduce  the  depth 
and  distance  to  one  fixed  rule.  Land  that  lies  in  ridges  (or  lands 
as  the  term  is  here)  is  generally  drained  in  the  furrows,  and  though 
the  ridges  are  of  very  various  widths,  if  they  have  a  considerable 
slope  up  their  sides,  say  from  1  in  10  to  I  in  20,  the  drains  along 
the  furrows  will  be  sufficient  to  keep  the  ground  dry,  if  put  in  at 
a  depth  of  24  or  30  inches,  the  latter  being  preferable ;  but  on 
some  retentive  clay-soils,  where  the  slope*  is  I  in  40  or  less,  and 
the  lands  more  than  12  or  14  yards  wide,  it  will  require  them 
deeper,  or  else  more  frequent  Land  lying  in  ridges  is  generally 
drained  at  the  least  expense  ;  from  its  lying  in  a  round  form,  part 
of  the  land  is  in  a  measure  drained,  and  by  putting  the  drains  in 
the  furrows,  you  keep  a  piece  of  land  dry,  perhaps  16  yards  wide, 
whereas  if  the  same  description  of  soil  were  level,  it  might  want 
draining  at  6  or  8  yards*  distance.  I  have  heard  of  land  lying  in 
ridges  being  drained  at  equal  distances,  paying  no  regard  to  the 
ridge  or  furrow ;  but  this  plan  must  be  wrong,  even  if  you  go 
deep  enough  to  drain  it,  from  its  costing  a  great  deal  more  in 
cutting  through  the  ridges.  Now  the  chief  point  in  laying  out 
drains  is  to  know  how  far  your  land  will  draw  from  the  drain. 
The  following  is  a  rough  sketch  of  the  power  of  drawing  in  four 
difierent  subsoils,  with  drains  a  chain  apart,  30  inches  deep  on 
le>d  land: — 

No.  1 ,  a  Tery  poroas  subfloa .  No.  2,  nibble  mixed  with  cUy . 

A 


DnOn.  Dnda. 

No.  3,  clay  with  veini  of  grit  or  fand.  No.  4,  tenacious  clay. 

A  B  ABC 


Dnia. 


Draiu. 
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No.  I  will  drain  the  whole  width,  and  keep  the  water  18  inches 
from  the  surface,  the  fall  of  the  water  in  passing  through  the  soil 
being  1  in  33.  I  drained  a  piece  this  winter  at  about  this  power 
of  drawing,  which  I  proved  by  digging  a  hcJe  midway  between 
the  drains.  No.  2  would  require  one  more  drain  at  A,  or  1 1  yards 
apart  No.  3  will  want  two  more  at  A  and  B>  or  7y  yards  apart ; 
and  No.  4  three  more,  or  at  A,  B,  and  C,  or  5J  yards  apart 
This  will  drain  any  soil ;  the  internal  fall  required  by  the  latter,  if 
the  water  is  kept  only  1  foot  below  the  surface,  will  be  about  1  in 
6,  which  is  very  great,  perhaps  greater  than  any  land  has.  It  may 
be  asked  how  and  when  is  the  proper  time  to  judge  of  the  above ; 
perhaps  the  easiest  way  to  find  it  out  will  be,  after  you  have  raade 
two  drains  parallel  with  each  other,  at  the  distance  which  yon 
ihink  the  land  requires,  to  dig  a  hole  midway  between  them  of 
the  same  depth  with  the  drains,  and  so  ascertain  the  height  at 
which  the  water  stands  above  the  drains  in  the  rainy  season, 
proper  time  being  allowed  for  the  water  to  go  off,  according  to 
the  tenacity  of  the  soil ;  say  two  or  three  days  after  rain  in  Febru- 
ary, when  the  land  is  generally  as  wet  as  in  any  month.  It  vnll 
also  show  itself  before  land  is  drained,  if  the  land  has  been 
ploughed  in  ridges.  In  fields  where  the  ridges  are  not  very  high, 
I  have  seen  the  water  stand  on  the  top  of  them ;  and  where  they 
are  high,  they  are  wet  some  way  up  from  the  furrow,  according  to 
their  steepness  or  the  tenacity  of  the  soil. 

As  you  cannot  fix  a  rule  for  both  depth  and  frequency  to  suit 
all  soils,  I  should  say  that,  with  few  exceptions,  the  depth  should 
be  30  inches,  and  from  22  to  5^  yards*  distance ;  a  few  instances 
wider,  but  few  requiring  them  so  near  as  5^  yards.  I  drained  a 
piece  of  poor  wet  clay-land,  which  I  was  told  would  not  draw  a 
yard  ;  but  I  found  the  drains  act  at  7  or  8  yards'  interval,  or  4 
yards  on  each  side  of  the  drain.  Though  deeper  draining  would 
require  fewer  drains,  it  is  not  always  advisable  to  cut  deeper,  as 
sometimes  it  is  very  difficult  to  get  a  proper  outlet  for  the  water 
without  extra  depth  of  ditches,  which  cannot  always  be  obtained. 

The  Materials  I  have  used  are  tiles,  stone,  and  clay.  For 
land  having  little  fall,  hollow  drains  are  best,  because  there  is  a 
better  passage  for  the  water;  therefore  on  such  land  tiles  are 
best,  and  on  clay-soils  there  should  always  be  some  flats  put  under 
them ;  some  tiles  are  made  with  feet,  thus,  r\  ;  but  that  I  should 
not  trust  to  on  clay-land,  and  on  rubble  or  gravel  it  is  unnecessary. 
Besides,  flats  or  chips  of  slate,  about  the  size  of  one*s  hand,  for 
the  ends  of  both  tiles  to  rest  on,  leave  the  tile  hollow  from  the 
ground,  which  will  allow  the  water  to  enter  better  than  if  it  rests 
on  the  clay,  in  which,  even  if  the  tile  does  not  sink  deep,  it  will 
in  time  become  firmly  imbedded,  and  the  entrance  of  the  water 
be  thereby  retarded ;  for  this  reason,  I  should  say,  such  pieces 
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are  better  than  flats  of  the  same  length  with  the  tiles,  excepting 
on  running  sand  or  very  soft  ground.  Stone  drains  are  various ; 
the  most  common  here  are  wall  and  drihble,  or  rubble,  the  former 
as  main,  the  latter  as  tributary.  Perhaps  there  is  none  so  good  as 
a  wall-drain,  but  the  expense  is  too  great  for  extensive  use.  The 
dribble  is  made  with  stones,  broken  about  the  size  of  which  they 
are  used  for  roads,  the  drain  about  8  inches  wide,  filled  a  foot 
high  with  the  stones,  and  a  little  straw  put  oa  them  to  keep  the 
dirt  out  until  it  is  settled  down  ;  such  drains  answer  a  good  pur- 
pose where  nhere  is  a  fair  fall,  say  from  1  in  20  to  1  in  60,  and 
put  in  properly  ;  that  is^  the  stones  clean,  and  at  the  depth  of  fall 
30  inches^  as  the  deeper  they  are  put  in  the  less  likely  they  will 
be  to  choke  from  the  entrance  of  the  soil.  There  is  another  de- 
scription of  stone  drain  I  have  seen,  which  is  very  good,  but  it 
must  be  naturally  confined  to  certain  districts  on  account  of  the 
description  of  stone  required,  which  is  a  thin,  slaty  rock;  the 
stones  I  or  2  inches  thick ;  one  stone  is  placed  upright  against  the 


side  of  the  drain,  and  another  leant  against  it,  thus. 


few  small  stones  filled  in  over  them,  thereby  forming  a  hollow 
drain  at  little  expense,  a  waggon-load  doing  a  chain  in  length. 

Clay-draining  is  a  very  good  kind  of  draining,  if  done  on  the 
proper  description  of  soils,  and  very  much  to  be  recommended 
on  account  of  its  cheapness  and  durabihty,  although  I  am  aware 
I  may  meet  with  opposition  to  this  opinion.  I  have  known  it 
partially  in  use  about  twenty  years,  but  within  the  last  eight  or  ten 
it  has  made  considerable  progress  in  the  districts  I  am  acquainted 
with.  It  was  first  used  on  pasture,  which  perhaps  it  is  most  suit- 
able for ;  but  it  has  answered  the  purpose  on  arable  land ;  it  also 
shows  the  way  in  which  drains  act  more  clearly  than  most  others, 
namely,  that  the  water  enters  them  at  bottom,  not  at  top,  as  is 
erroneously  supposed  by  some.  I  think  it  was  first  tried  by  a 
celebrated  mole- drainer,  whose  name  I  forget,  who  no  doubt 
found  the  difficulty  of  getting  mole-drains  to  stand  any  length 
of  time,  on  account  of  portions  failing  and  spoiling  the  re- 
mainder. 

Wood  has  been  in  use  for  draining  a  great  number  of  years, 
and  is  still  in  use  to  a  certain  extent ;  but,  except  on  bogs,  or  soft 
ground,  it  cannot  be  used  to  so  good  purpose  as  stone  or  tile ;  for 
after  it  has  been  in  some  few  years,  it  is  liable  to  choke  up  when 
the  wood  is  rotten,  although  some  may  stand  a  number  years, 
as  I  have  heard  persons  say  who  have  dug  across  wood-drains 
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that  have  been  made  upwards  of  fifty  years,  still  good,  though 
with  no  remains  of  wood  left ;  and  what  is  that  more  than  a  clay* 
drain  ? 

I  have  known  the  mole-plough  used,  but  it  cannot  be  depended 
upon ;  some  drains  of  this  kind  will  stand  good  for  a  time,  while 
others  will  choke  up  almost  directly.  In  mole-draining  there  is 
nothing  taken  out ;  the  soil  being  only  pressed  aside,  no  doubt 
soon  expands  again,  and  for  this  reason  they  soon  close.  Peat  I 
have  never  seen  used,  but,  if  it  will  not  rot  underground,  it  would 
answer  the  purpose  on  arable  land,  as  turf  does  on  pasture  in 
making  turf-drains.  Turf-draining  is  sopoiewhat  similar  to  clay- 
draining,  only  instead  of  filling  the  drain  with  the  clay  that  is 

taken  out,  a  piece  of  turf  cut  thus,  is  well  rammed  into  a 


drain  cut  thus,    \     j    which  has  the  following  appear- 
ance when  finished. 


If  the  turf  be  of  the  nature  of  clay,  not  of  mould,  or  with  too  much 
vegetable  matter  in  it  (if  it  has,  it  will  be  likely  to  rot  and  fall  in), 
it  will  last  a  long  time ;  but  I  consider  clay  better  than  turf,  as 
there  is  nothing  in  it  to  rot.  I  have  seen  turf  used  in  a  different 
way,  by  putting  the  grass-side  of  the  whole  turf  downwards,  not 


ramming  it  at  all,  thus,  P"^      1  but  I  consider  that  a  very  bad 


way,  as  the  turf  will  soon  fall  in.  I  have  put  stone  on  instead  of 
the  turf,  and  it  has  answered  very  well. 

Before  describing  clay-draining,  it  will  be  necessary  to  say 
what  tools  are  required.  They  will  be  a  common  spade,  a  hollow 
one,  or  navigator's  tool,  two  scoops  for  taking  out  the  crumbs,  one 
4  and  the  other  2  inches  wide,  a  tool,  for  ti^ng  out  the  bottom 
spit,  3J  feet  long,  partly  iron  and  wood,  the  iron  part,  side  view. 
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Fig.  2 


thus^ 


handle^  I   the  whole  forming, 
thus^      I    as  near  as  I  can 
draw,  thus, 


Fig.  1  is  the  main  part,  which  is  1 J  inch  wide  and 
i  inch  thick,  tapering  down  like  a  common  chisel  at 
bottom ;  the  wing  A  is  a  thin  piece  of  steel,  6  inches  long  and 
2^  deep,  joined  on  at  bottom  at  right  angles  on  the  right-hand 
side ;  the  tread  B,  fig.  2,  must  be  fixed  on  the  left-hand  side, 
14  inches  from  bottom,  and  stand  out  3  inches  long — an  old 


short-grained  prong — a  rammer  thus. 


made  out  of  a 


slab  of  board,  3  inches  thick  at  bottom,  a  lever,  chain,  and  block, 
the  latter  6  inches  deep,  2^  inches  thick  at  top  and  2  at  bottom, 
six  joints  a  foot  long  each,  joined  together  with  two  plates  of 


m 


hoop- iron  to  each  joint,  let  in  with  a  saw  cut  across  the  blocks,  and 
fastened  with  pins  drawn  through  the  blocks  and  irons,  which  will 
allow  of  their  turning  in  the  drains,  thus,  ^ — — — ^ 

The  blocks  and  lever,  showing  the  iron  plates  and  pins,  thus, 


I 


The  end  view  thus,  W  with  the  hollows  in  the  sides,  in  order 


to  allow  the  water  to  pass  while  the  drain  is  made. 

On  grass-land  you  first  mark  out  with  the  spade  where  the  drains 
are  to  be.  Take  the  turf  off*  6  inches  deep  and  place  that  on  one 
side,  then  take  a  spit  out  a  foot  deep,  with  the  hollow  spade,  and 
place  that  on  the  other,  taking  care  to  have  it  rather  narrower  at 
bottom,  then  take  the  bottom  bit  out  a  foot  deeper  with  the  tool 
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above  described,  taking  care  to  have  the  bottom  of  the  drain  to  fit 
the  blocks  tolerably  close ;  the  way  to  use  the  tool  is  to  cut  down 
with  the  wing  on  the  left-hand  side  the  depth  required,  then  with- 
draw the  tool  without  moving  the  soil,  turn  the  tool  half-way 
round,  and  the  wing  will  cut  down  the  right-hand  side,  and  the 
back  or  chisel  part  will  cut  a  piece  off  6  inches  forward,  which 
must  be  brought  out  with  the  tool ;  then  on  again,  the  man  work- 


ing backwards,  thus,       /  or  thus,  \      /  Some  prefer  the  latter. 


thinking  the  shoulders  will  catch  the  dust  falling  in  if  the  land 
should  crack,  as  it  will,  if  it  is  a  very  dry  summer  the  first  year 
after  it  is  done  ;  but  I  never  found  any  injury  from  this  cause. 
After  a  certain  portion  is  taken  out,  put  the  blocks  in,  wetting 
them  well  at  the  beginning ;  take  the  prong  and  put  in  first  upon 
the  blocks  those  pieces  of  clay  which  came  out  from  the  lowest 
part,  treading  them  down  ;  then  take  the  rammer  and  ram  it  well 
down  on  the  blocks,  the  firmer  the  better ;  then  put  on  the  other 
soil  and  serve  it  the  same ;  put  the  turf  on,  and  there  is  your  luid 
as  whole  as  before.  Then  take  hold  of  the  lever  and  fix  it  firmly 
in  the  bottom  of  the  drain  and  draw  the  blocks  forward,  leaving 
one  joint  in  the  piece  that  was  done  before,  to  support  it  while  you 
make  a  good  joint  of  the  clay.  If  you  have  clay-mjuns  it  will 
require  two  sets  of  blocks,  putting  the  end  of  one  set  against 
the  side  of  the  other ;  and  in  clay-draining  it  will  be  necessary 
to  start  the  branch  drains  at  right  angles,  as  at  an  acute  ai^le, 

the  thin  part  A  would  be  likely  to  swill  off. 


No  water  would  ever  penetrate  such  drains  as  these,  on  such 
land  as  mine,**  exclaim  some  hundreds  of  persons,  who  think  it 
necessary  to  fill  drains  with  something  porous  very  nearly  to  the 
surface.  It  is  out  of  your  power  to  keep  it  out,  say  I.  What, 
after  being  rammed  in  as  you  describe  ?  Yes ;  there  is  sufficient 
space  below  the  arch  of  the  drain,  an  area  of  14  inches  at  the  sides 
and  bottom,  in  its  natural  state  through  which  the  water  will  per- 
colate and  enter.  This  kind  of  draining  must  be  done  while  the 
land  is  in  a  wet  state,  as  the  block  will  not  slip  or  the  clay  be  in  a 
fit  state  to  ram  if  dry ;  therefore  it  is  carried  on  when  employ- 
ment is  somewhat  scarce,  namely,  in  the  winter  months.  Although 
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this  is  a  cheap  kind  of  draining,  it  is  one  that  perhaps  requires 
rather  more  care  taken  with  it  than  most  others,  so  it  is  requinte 
to  have  trusty  men  to  do  it^  as  well  ramming  in  the  filling  is  a 
ver  J  particular  part  of  it ;  and  if  the  water  stands  on  the  drains  after 
rain  when  it  is  done,  it  is  a  sign  it  is  done  well ;  do  not  therefore  be 
alarmed,  and  think  your  land  will  not  drain,  but  just  go  and  look 
at  the  mouth  of  it,  and  if  no  water  runs  out,  then  you  may  well 
feel  alarmed ;  but  you  will  surely  find  to  the  contrary.  But  some 
wet  clay-land  requires  a  dry,  hot  summer  before  it  will  receive 
the  full  benefit  from  draining.  I  will  state  a  fact  in  proof.  I 
day-drained  in  the  winter  1840,  a  very  wet,  sour  piece  of  pas- 
ture-land, a  Mack  moory  soil  on  a  soft  clay,  which  appeared  to 
drain  at  the  time  as  well  as  I  could  wish;  in  the  spring  of  1841 
I  broke  it  up,  and  planted  it  with  turnips,  feeding  them  oflF  at  the 
fall  of  the  year,  which  you  will  recollect  was  extremely  wet 
through  the  fall  and  winter,  and  the  land  was  as  wet  as  if  there 
had  not  been  a  drain  on  the  piece,  still  all  the  drains  ran  well ; 
but  the  rain  falling  in  such  continual  quantities,  came  faster  than 
the  nature  of  the  soil  would  admit  it  into  the  drains.  After  the 
turnips  were  off,  I  planted  wheat  on  part  of  the  piece,  which  was 
rather  a  thin  plant  from  the  wet ;  knowing  the  drains  were  all 
perfect,  and  that  only  a  dry  summer  was  required  to  make  them 
ac^  effectually,  I  did  not  hoe  the  wheat  in  the  spring,  although 
it  would  hare  benefited  the  crop,  because  I  would  not  raise  a 
mould  to  prevent  the  weather  having  full  effect  on  the  soil ;  as  we 
all  know  the  wetter  land  is  in  winter  the  more  it  will  crack  in 
summer ;  and  this  summer  being  a  thoroughly  dry  one,  it  has  had 
the  expected  effect,  and  the  land  is  now  in  as  dry  and  healthy  a 
state  as  one  could  wish.  A  part  of  the  piece  was  tilled  for 
turnips  again  this  last  spring,  and  there  being  a  good  quantity  of 
mould  prevented  the  subsoil  from  beii^  cracked  by  the  summer 
heat,  so  that  this  winter  that  part  has  been  as  wet  for  a  short  Ume  as 
it  was  last  year  in  proportion  to  the  quantity  of  rain,  while  the  other 
part,  as  I  said  before,  is  dry  and  h^thy.  Now  supposing  I  had 
drained  this  piece  with  tiles  or  stone,  and  filled  in  with  porous 
sbil  up  to  the  top,  that  would  not'  have  drained  the  ground  much 
better ;  it  certainly  would  have  prevented  the  water  from  lying 
on  the  surface  immediately  adjoining  the  drains ;  but  the  land 
being  ploughed  level,  the  water  would  not  have  run  into  them 
from  the  surface,  but  must  have  found  its  way  into  them  in  the 
same  manner  as  into  the  clay-drains.  Had  the  ground  lain  in 
high-ridged  lands,  I  grant  that  the  case  would  be  somewhat  dif- 
ferent, as  this  shape  would  force  the  water  to  one  partkular  part 
The  conclusion  I  come  to  is,  that  tile  or  stone  are  preferable  for 
the  first  year  or  two,  especially  on  high-ridged  land ;  but  that 
after  the  land  has  had  a  dry  summer  or  two  day  draining  is  equally 
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effective  with  the  other.  There  is  one  necessary  precaution  to 
take,  never  to  make  clay-drains  where  the  water  is  liable  to  lie 
in  them  from  flood  or  other  causes,  and  for  this  reason  it  will  be 
necessary  to  have  a  tolerable  good  fall,  say  not  less  than  1  in  60  ; 
also  where  the  clay-drains  are  used  for  mains,  not  to  get  a  very 
great  quantity  of  water  together.  About  2  acres  will  be  quite 
enough  for  one  main  drain ;  if  more,  I  should  advise  stone  or  tile 
for  the  main  drain,  and  then  to  empty  them  often.  My  reason 
for  saying  so  much  on  this  mode  of  draining  is  this,  that  it  is  so 
well  calculated,  from  its  cheapness,  for  tenant-farmers  like  myself. 
How  many  such  do  I  know  who  would  gladly  accept  the  offer  of 
their  landlords  to  find  tiles  for  the  tenant  to  put  them  in ;  but  how 
many  landlords  seem  blind  to  improvements  of  this  sort,  either 
from  ignorance,  or,  perhaps  what  is  oftener  the  case,  want  of 
means  f  Now,  by  this  method  a  tenant  who  has  any  certainty  of 
holding  his  farm  for  a  term  may  drain  it  at  less  expense  than  he 
can  haul  tiles  and  put  them  in,  where  the  land  is  suitable  for  it, 
and  there  is  a  great  quantity  of  such  land  in  this  country,  namely, 
clay-soil,  with  a  fall  of  not  less  than  1  in  60  or  70.  I  have  drained 
myself  in  this  way  about  35  acres  arable  and  as  much  pasture ; 
and  if  any  one  has  any  doubt  about  its  answering,  I  will  refer 
them  to  Mr.  lies  and  Mr.  Job  Hill,  of  Poulton,  near  Cirencester, 
and  to  Mr.  Jonah  Newman,  of  Castle  Eaton,  near  Highworth, 
Wilts ;  and  another  person  told  me  lately  he  was  quite  surprised 
at  the  effect  it  had  had  on  flat  clay-soil. 

Filling  Drains. — Where  I  have  used  tiles,  which  I  have  done 
on  soils  varying  from  a  very  porous  subsoil  to  a  very  strong  clay,  I 
have  always  filled  them  in  with  earth  just  as  it  was  taken  out^ 
merely  treading  it  in  to  make  the  drain  hold  it ;  the  only  soil  for 
which  I  should  take  the  trouble  to  procure  any  other  material 
would  be  on  running  sands;  a  fine  running  or  quicksand,  I  have 
understood  (as  I  have  never  had  any  such),  is  the  most  difficult 
land  to  drain  of  any,  as  they  so  soon  choke  up ;  if  flats  the  whole 
length  of  the  tiles,  and  a  little  clay  soil  trod  rather  firmly  round 
them,  would  not  prevent  it,  I  would  put  a  little  under  them^  to 
prevent  the  sand  from  rising ;  if  drains  are  made  30  inches  deep 
and  as  narrow  as  possible,  so  that  a  man  can  work,  there  will  be 
no  necessity  for  that  great  and  unnecessary  expense  of  drawing 
stones  or  porous  earth  to  place  upon  the  tiles ;  but  if  put  in  only 
from  12  to  18  inches  on  clay  soils,  then  stones,  brushwood^  &c., 
are  necessary  to  make  it  appear  something  the  better  for  the 
trouble.  I  cannot  speak  too  positively  on  the  necessity  of  making 
deep  drains  in  tenacious  soils,  at  least  30  inches,  not  but  deep  drains 
are  best  on  all,  yet  an  18  inch  cut  may  drain  a  porous  soil  tolerably 
well,  but  on  a  clay  it  will  not  drain  far ;  a  person  told  me  he 
had  some  tiles  taken  up  that  were  put  in  about  16  or  18  inches 
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deep  with  the  soil  as  firm  round  them  as  if  it  had  been  rammed 
in:  now  into  such  a  drain  as  that  the  water  has  considerably 
more  difficulty  to  pass  than  into  a  clay  drain,  because  in  the  latter 
it  can  pass  in  through  the  sides  and  bottom  below  the  arch ;  but 
if  the  soil  be  kneaded  so  firmly  round  the  tiles  as  to  be  impervious 
to  water,  it  can  only  enter  at  bottom,  and  then  naturally  very 
slowly,  as,  the  drains  being  so  shallow,  there  is  little  weight  of 
water  to  force  it  in;  but  if  they  are  made  as  above  advised,  the 
horses  will  never  tread  it  so  firm  as  it  was  before  it  was  moved ; 
for  in  cutting  across  old  drains  of  that  depth  you  always  find  the 
moved  soil  more  hollow  than  the  remainder. 

With  regard  to  rubble  draining,  what  little  I  have  done  I  have 
filled  in  about  12  inches  deep  with  stones,  putting  a  little  stubble 
or  rough  grass  to  prevent  the  dirt  falling  among  the  stones,  then 
filling  in  the  soil,  treading  it  tolerably  firm.  Perhaps  in  filling 
drains  with  the  same  soil  that  has  been  tak^  out  on  tenacious 
clays^  through  which  the  water  naturally  percolates  slowly,  you 
may,  after  very  hasty  rains  or  rapid  thaws,  find  the  water  lie  on 
the  surface  for  a  short  time.  This  may  be  the  reason  for  which 
persons  fill  them  with  stones  or  porous  earth  to  admit  the  water, 
but  I  consider  the  remedy  worse  than  the  disease,  as  such  hasty 
rains  being  admitted  so  fast  would  be  more  likely  to  wash  the 
soil  in  and  fill  them  up  than  the  mere  swill  of  the  drain  itself ; 
besides,  suppose  the  water  do  lie  on  the  land  a  few  hours  after 
such  weather  once  or  twice  in  the  course  of  the  winter,  there  is  no 
damage  done;  it  is  not  land  being  wet  in  wet  weather  that  injures 
it,  but  a  continued  sodden  state  when  it  ought  to  be  dry :  how 
soon  a  few  dry  cold  days  will  tell  on  such  land  in  the  spring  of 
the  year ! 

The  expense  is  the  great  bar  to  this  necessary  improvement, 
especially  where  the  owners  will  neither  assist  themselves  nor  let 
for  a  term,  so  that  the  tenant  may  reap  the  benefit  of  an  outlay  by 
himself;  all  the  eloquence  that  all  the  speakers  of  this  country 
possess  will  not  persuade  farmers  under  such  circumstances  to 
expend  from  2/.  to  5/.  per  acre  in  improving  their  land,  nor  is  it 
likely,  when  they  so  often  see  persons  turned  out  of  their  farms 
through  the  mere  caprice  of  the  landlord  or  steward,  often  through 
the  dishonesty  of  the  latter ;  you  cannot  call  it  any  milder  term,  as 
yon  often  see  it  is  those  that  have  made  greatest  improvements  on 
their  farms.  But  to  the  point:  the  expense  per  acre  must  be 
variable,  therefore  it  will  be  best  to  give  the  cost  per  chain  of 
22  yards.  I  will  first  compare  tiles  with  stones  as  they  have  each 
cost  myself:  I  could  dig  stone  on  the  farm,  but  I  preferred  mak- 
ing tiles,  as  I  could  not  buy  them  under  40^.  or  45^.  per  1000; 
I  have  reckoned  them  at  30^.  for  small  and  40«.  for  mains;  I 
made  them  13  inches^  bnt  they  will  not  stand  more  than  1 1  inches 
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after  burning ;  a  chain  will  require  72,  say  75,  as  there  is  always 
a  little  waste;  they  will  be  2;.  3dL  hauling  one-third  of  a  mile; 
4d.  making  the  drain,  putting  in  and  filling  up  from  l»,  to  1*.  4d., 
an  average  of  Is.  2d,,  which  makes  a  total  of  3*.  9d,  per  chain; 
dribble  or  rubble  cost  as  follows: — digging  stones  per  yard  Is, ; 
breaking  ditto  4d. ;  the  drain  filled  a  foot  deep  and  8  inches 
wide,  will  take  1^  yard  of  stone  per  chain ;  611ing  and  haoling 
1^  yard  of  stone  \  a  mile.  Is.  6d. ;  expense  of  making  drain, 
putting  stones  in,  and  filling  up,  2s.,  which  is  5s.  6d.  per  chain ; 
or  with  tiles  7^  yards  apart,  30  chain  at  3*.  9d.,  5Z.  12s.  GcL  per 
acre ;  with  stones  the  same  distance  apart,  SI.  5s.,  a  very  consider- 
able difference,  and  more  than  I  had  an  idea  of,  for  I  never  made 
a  minute  calculation  before,  as  I  only  made  between  20  and 
30  chain  of  stone,  which  quite  satisfied  me  I  should  not  be  able 
to  drain  the  farm  and  keep  other  work  up  in  any  reasonable  time 
without  tiles ;  perhaps  stones  could  be  dug  cheaper  in  some  places 
than  here,  as  they  are  here  very  rubbly  and  dirty,  requiring  a 
great  deal  of  trouble  to  get  them  clean  and  fit  to  put  in.  I  have 
compared  this  sort  of  stone-draining  with  tiles,  because  it  is  the 
one  most  generally  in  use  in  this  as  well  as  other  districts,  and  by 
some  thought  preferable,  but  I  consider  tiles  best. 

Wall-drains  are  too  expensive,  except  for  mains,  and  for  these, 
tiles  are  much  cheaper.  There  was  a  considerable  length  of  it 
done  on  my  farm  about  30  years  back,  which  I  am  told  cost 
2s.  6d,  per  pole,  or  10*.  per  chain ;  now  contrast  any  of  the  above 
prices  with  that  of  clay-draining,  which  costs  from  11  g{.  to  Is.  4d. 
per  chain,  an  average  of  Is.  according  to  the  present  price  of 
labour,  which  will  drain  an  acre  for  30*.,  which  is  less  by  one- 
third  than  the  expense  of  hauling  tiles  and  putting  them  in,  and 
drain  5  acres  at  less  expense  than  one  with  stone.  I  have  never 
seen  a  draining-plough  for  cutting  out  drains,  but  if  it  is  a|^li- 
cable  to  any  kind,  it  must  be  equally  so  for  clay,  to  take  the  two 
top  draws  or  cuts  of  soil  out,  but  I  think  the  tool  above  described 
must  be  used  for  the  bottom  slice,  as  that  requires  to  be  cut  true 
to  fit  the  blocks ;  but  if  the  plough  could  be  used  to  advantage 
I  should  not  be  surprised  if  some  clay  soils  could  be  drained  for 
1 L  per  acre.  Turf^ains  are  about  the  same  expense  as  day- 
drains. 

The  next  point  is  the  direction  of  drains,  the  meamng  of 
which  1  take  to  be  the  manner  in  which  they  are  laid  out,  whether 
in  the  direction  of  the  greatest  fall,  or  obliquely  to  it,  or  quite 
across  it ;  these  have  all  their  advocates,  I  am  aware,  but  I  have 
no  doubt  in  my  own  mind,  from  the  way  in  which  I  have  seen 
drains  act,  that  they  ought  to  be  made  in  the  direction  of  the 
greatest  fall  for  the  following  reasons : — first,  because  that  is  the 
quickest  way  to  get  the  water  off,  and  the  water  naturally  perco- 
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lales  through  the  soil  in  that  direction;  and  a  drain  cot  up  the 
piece  alters  the  direction  of  the  greatest  fall  according  to  the 
ftteepiess  of  the  land.    Thus : — 

On  Steep  Laud.  Laod  not  so  Steep.  Plat  Land. 


The  fine  strokes  showing  the  direction  in  which  the  water  enters 
the  drains,  equally  on  each  side,  which  is  not  the  case  when  they 
are  made  ohliquelj  or  across  it.  It  is  an  old  saying  that  you  mast 
go  to  the  extreme  in  order  to  prove  the  medium ;  if  that  is  not 
exactly  the  case  yon  must  go  to  the  extreme  to  make  the  truth 
appear  in  its  strongest  hght^  which  I  will  do  as  respects  draining 
across  the  fall.  Let  any  one  go  to  a  very  wet  piece  of  clay  land 
on  a  steep  descent  and  cut  a  drain  the  necessary  depth  up  the 
greatest  fall,  then  cut  another  out  of  that  across  the  piece  nearly 
oo  a  level,  just  as  the  water  will  run  off  into  the  other,  then  notice 
how  the  water  enters  each  of  them,  and  which  will  dry  the  most 
land,  you  will  see  in  the  former  the  water  will  enter  equally  on 
each  side,  and  at  the  bottom ;  in  the  latter  it  will  oome  in  only  on 
the  upper  side,  and  that  from  the  top  to  the  bottom  of  the  drain, 
forced  in  so  by  the  weight  of  water  above ;  therefore  you  find  the 
land  drained  on  each  side  of  one  but  only  on  one  side  of  the  other, 
the  lower  side  namely,  as  there  will  be  none  dry  above ;  now  from 
the  water  entering  the  drain  in  such  a  manner,  all  up  one  side,  it 
may  be  necessary  to  fill  such  drains  with  something  porous,  as,  if 
they  were  filled  with  tenacious  soil,  it  would  very  likely  conduct  the 
water  across  the  drain,  and  the  drains  be  of  little  service,  as  they 
do  not  draw  the  water  from  the  dried  land  below,  but  allow  the 
land  to  dry  itself  from  cutting  the  water  off  above  it ;  if  they  act 
thus  on  sleep  land,  it  must  be  so  in  a  measure  on  land  that  is 
flatter.  I  have  seen  where  drains  have  been  made  across  the 
piece  at  rather  wide  intervals,  that  in  a  wet  time  the  water  will 
run  over  them,  and  no  one  would  know  there  were  any  drains ; 
but  after  a  little  dry  weather  they  will  show  by  drying  the  land  in 
their  immediate  neighbourhood  rather  quicker.  Now  I  do  not 
mean  to  say  that  land  cannot  be  drained,  and  effectually,  by  cross- 
draining,  but  it  must  be  more  expensive,  as  the  drains  are  re- 
quired nearer  together.    There  are  a  few  exceptions  to  the  above 
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rule,  one  or  two  of  which  I  will  mention ;  as  where  land  has 
been  ploughed  in  high  ridges  across  the  line  of  the  fall^  which  is 
sometimes  the  case,  not  but  it  would  drain  better  if  ploughed  up 
and  down  the  greatest  fall :  but  land  in  high  ridges,  as  I  have 
said  before,  is  in  a  measure  pardy  drained,  though  at  the  expense 
of  the  furrows.  Another  exception  is  where  a  spring  breaks  out 
on  the  side  of  a  hill,  where,  perhaps,  a  single  drain  across  the 
piece  will  make  a  cure;  but  it  is  not  always  that  a  side  of  a  hill, 
wet  below  a  certain  point,  is  cured  by  a  drain  across ;  the  best 
way  to  know  whether  a  side  of  a  hill  can  be  drained  with  one  or 
two  cuts  across  the  piece  is  to  observe  whether  the  top  or  bottom 
of  the  wet  part  gets  wet  first ;  if  the  bottom  is  wet  first,  and  it 
gets  higher  up  as  the  wet  weather  continues,  then  a  drain  across 
at  top  will  be  of  little  service ;  but  on  the  other  hand,  if  the  land 
is  not  wet  until  the  spring  breaks  out  at  top,  then  a  single  cross 
drain  is  likely  to  answer ;  you  can  also  see  that  land  is  wet  from 
springs,  by  the  water *s  wasting  away  after  it  has  run  a  little  dis- 
tance. I  once  made  a  clay  drain  with  no  outlet  on  a  piece  of 
land,  a  clay  loam,  that  had  a  spring  break  out  in  the  furrow.  I 
began  to  cut  the  drain  upwards  from  the  point  where  the  water 
wasted,  and  made  it  up  through  the  spring :  this  drain  kept  the 
water  underground  and  dried  the  land.  There  may  be  a  few 
more  exceptions  to  the  general  rule  of  draining  down  the  greatest 
fall,  which  would  require  to  be  seen,  as  they  are  difficult  to 
explain.* 

Fall  required. — According  to  my  views  there  cannot  be  much 
said  on  this  head,  only  to  repeat,  get  the  greatest  fall.  That  dif- 
ferent kinds  of  drains  are  best  suited  to  different  degrees  of  fall 
there  is  no  question;  hollow  drains  are  most  suitable  for  flat 
land,  and  very  steep,  and  I  think  best  for  all  land.  Stone,  wood, 
&c.,  may  be  used  to  best  advantage  where  there  is  a  moderate 
fall ;  where  mains  have  but  little  fall  care  should  be  taken  not  to 
go  too  far  without  emptying,  them,  or  they  may  be  liable  to  choke 
up ;  a  fall  from  1  in  60  to  1  in  100  is  the  best  for  making  the 
most  of  the  drains,  for  I  find  that  steep  land  is  more  difficult  to 
drain,  or  rather,  requires  the  drains  nearer  together,  than  land  of 
the  same  texture  having  a  gentle  fall.  If  my  last  made  sketches 
are  on  correct  principles,  and  I  think  this  is  a  proof  they  are,  for 
suppose  the  drains  to  draw  the  water  each  the  same  distance. 


*  I  tile-drained  a  piece  of  clay-land,  which  is  not  quite  effectual,  by 
deviating  from  the  above  rule ;  the  piece  lies  in  an  irre^ar  form,  some  of 
it  having  a  considerable  slope  two  wavs ;  it  was  ploughed  in  low  ridges, 
and  drained  up  the  furrows,  their  fall  being  1  in  11,  and  the  greatest  fall 
1  in  8;  and  I  find  after  heavy  rains  that  close  above  the  drains  there  is  a 

fortion  of  it  wet ;  if  subsoiling  will  not  make  them  have  the  desired  effect 
shall  be  obliged  to  put  in  extra  ones  between. 
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that  on  the  steep-land^  from  its  entering  at  very  acute  angles, 
will  not  drain  so  much  land  each  side  of  it  as  where  it  enters  at 
nearer  right  angles. 

Disposition  of  Drains. — The  drains  sh6uld  be  made  as  before 
stated  ;  and,  to  guard  against  their  choking  up^  never  get  much 
water  together^  which  is  not  often  the  case  in  furrows,  except 
where  there  is  a  considerable  length  of  flattish  land  and  a 
sharp  fall  towards  the  bottom  of  the  piece,  then  I  would  have  a 
main  drain  to  take  the  water  out  of  them  before  it  went  down 
the  steep  part,  and  then  drain  that  by  itself;  and  if  in  the  direc- 
tion of  the  main  there  is  but  little  fall,  instead  of  making  one 
main,  I  would  let  each  drain  empty  itself  in  the  open  ditch,  or 
two  or  three  together  ; 


Thus: 


Or  thus: 


V 


which  would  obviate  their  liability  to  choke  at  the  junction  with 
the  main.  I  am  aware  there  are  advantages  and  disadvantages  of 
emptying  each  drain  by  itself.  If  any  accident  happens  it  only 
injures  one  and  is  easier  found  out  and  amended.  On  the  other 
hand  there  are  more  mouths  to  attend  to,  and  more  chance  for 
vermin  to  injure  them. 

Benefits  from  increased  Crops  admitting  new  mode  of  Culture 
and  Stocking,  advancing  the  time  of  Harvest,  reducing  the 
amount  of  Horse-labour  on  heavy  Soils,  improved  Climate, 
^c,  §fc. — There  is  not  the  least  doubt  but  that  draining  is  bene- 
ficial under  all  the  above  heads^  but  somehow  we  farmers  do  not 
finish  our  experiments  and  improvements  out,  by  comparing  the 
produce  and  returns.  We  see  and  judge  from  the  appearance  of  the 
crops  whether  such  and  such  things  answer,  and  act  accordingly; 
but  when  it  is  required  to  state  particulars  we  are  at  a  loss.  Such 
is  my  case  with  regard  to  the  increase  of  produce,  but  I  continue 
draining  on ;  besides,  the  improved  culture  you  are  able  to  carry 
on  must  increase  the  produce  and  returns.  The  greatest  and 
quickest  return  I  know  of  was  where  part  of  a  piece  of  land  was 
furrow- drained  with  tiles  by  a  kinsman  of  mine  in  the  vale  of 
Gloucester;  the  whole  piece  was  planted  with  barley,  and  the 
extra  crop  on  the  part  that  was  drained  more  than  paid  the  whole 
expense,  besides  the  extra  straw.  Now  if  it  had  such  an  effect  one 
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soils  in  wet  seasons  cannot  always  be  worked  as  they  ought,  even 
if  drained,  so  it  is  best  to  have  tolerable  strength  when  it  will 
work  well),  altogether  you  cannot  reckon  upon  more  than  one- 
fourth  saving,  which,  however,  is  something  considerable,  as  horse- 
wear  and  keep  are  expensive. 

Improved  Climate  must  naturally  follow  a  well-drained  country ; 
where  the  excess  of  moisture  is  left  to  evaporate  from  the  heat  of 
the  sun  and  fall  again  in  the  evening  in  fogs,  a  damp  unhealthy 
atmosphere  must  be  created,  bringing  agues  luid  fevers  in  its  train, 
but  I  think  we  do  not  hear  so  much  of  agues  now  as  we  did  even 
20  years  ago,  and  1  should  say  they  have  been  prevented  in  a 
measure  by  the  more  effectual  drainage  of  land,  of  stagnant  pools, 
and  of  towns.  In  a  work  I  have  lately  read  it  is  stated  that 
the  average  of  life  is  considerably  increasing ;  if  this  be  correct, 
and  we  have  no  reason  to  doubt  it,  it  is  not  too  much  to  say  that 
it  is  caused  partly  by  an  improved  climate.  But  those  who  live  in 
marshy  or  fen  districts  can  say  something  more  to  the  point  under 
this  head  than  I  am  able  to  do. 

Some  other  advantages  may  be  derived  from  well-drained  land, 
to  which  I  will  call  attention.  One  is  the  way  in  which  the  land 
should  afterwards  be  ploughed  if  it  lies  in  ridges.  Such  fields  are 
generally  ploughed,  alternately  cast,  and  ridged,  that  is,  all  the 
lands  are  cast  down  one  time  when  they  are  ploughed,  and  ridged 
up  the  next  time ;  by  so  doing  you  have  the  furrows  open  over  the 
drains ;  but  land  is  generally  ridged  up  for  wheat ;  and  we  all 
know  that  in  finishing  a  ridge  the  cattle  tread  the  furrow  more 
than  the  other  part ;  and,  as  wheat  ploughing  is  often  done  when 
the  soil  is  not  very  dry,  they  knead  it  down  very  close ;  and  fre- 
quently after  it  is  planted  and  ought  to  be  finished,  the  farmers 
get  tlu-ee  or  four  horses  in  length  and  plough  the  furrows  out 
again,  that  they  may  also  know  where  to  hoe  and  reap  to;  but  what 
can  be  more  absurd  ?  If  the  drains  are  only  from  12  to  18  inches 
below  the  bottom  of  the  furrow,  under  the  idea  of  opening  the 
ground  to  admit  the  water,  they  actually  prevent  it  by  the  treading 
of  the  cattle ;  for  water  will  enter  a  drain  30  inches  deep  with  the 
soil  left  in  its  natural  state,  a  great  deal  quicker  than  it  will  a 
drain  of  12  inches  where  the  ground  has  been  kneaded  down. 
Now,  after  I  have  drained  a  piece  of  land^  if  I  wish  to  keep  it  in 
ridges,  which  I  do  where  the  lands  are  wide  and  on  a  clay  sub- 
soil, I  plough  each  land  alternately  ridge  and  cast,  always  plough- 
ing the  two  lands  that  lie  to  be  ridged,  first,  one  on  each  side  of 
the  one  to  be  cast.  By  doing  so  I  have  only  one  finishing-furrow 
to  two  lands,  and  that  always  on  the  top  of  the  ridge,  and  they  are 
generally  plain  enough  to  hoe  or  reap  to  without  fresh  striking. 
By  this  mode  there  is  no  more  treading  over  the  drain  than  over 
any  other  part,  and  a  considerable  amount  in  manual  labour  is 
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saved  annually  in  not  having  to  make  furrows  and  water-trenches, 
which  are  quite  requisite  before  the  land  is  drained^  though  be- 
sides taking  off  the  water  a  considerable  portion  of  the  best  soil 
is  washed  off  with  it 

On  land  that  is  not  drained  wheat  is  very  liable  to  lose  plant 
through  the  winter  from  various  causes ;  some  is  starved  by  the 
wet,  some  drawn  out  of  the  ground  by  the  frosts  from  its  being 
wet,  and  a  considerable  portion  in  some  seasons  never  grows  at 
all,  as  the  seed  will  burst  when  the  soil  is  very  wet :  2  pecks  of 
seed  can  be  thus  saved  by  draining,  and  yet  a  more  regular  plant 
be  obtained.  I  have  no  doubt  that  I  use  so  much  less  seed  than 
I  used  to  do  on  my  own  farm.  A  great  deal  more  benefit  is  also 
derived  from  the  manure  that  is  applied ;  and  there  are  many 
more,  which  perhaps  by  some  would  be  thought  trifling  advan- 
tages ;  but,  as  a  farmer  said  to  me  the  other  day,  if  anytlung  is  to 
be  got  in  farming,  it  must  be  52.  in  one  way  and  5/.  in  another ;  it 
is  of  no  use  to  make  any  great  speculation,  thinking  to  get  50Z. 
as  it  is  in  trade^  for  profit  can  only  be  acquired  by  steady  per- 
severing industry. 

Durability  of  Drains. — This  must  depend  on  the  materials 
used,  the  nature  of  the  soil,  and  the  manner  in  which  the  work  is 
executed ;  but  I  can  see  no  reason  why  the  generality  of  draining, 
if  done  well,  should  not  be  permanent,  or  at  least  last  an  indefinite 
number  of  years,  provided  accidents  (to  which  everything  is  liable) 
are  attended  to  in  time  and  mended ;  a  little  neglect  may  soon 
damage  a  great  deal  of  well  executed  draining.  Stone,  tile,  and 
clay  are  likely  to  last  as  long  as  any ;  the  two  former  from  not 
being  liable  to  decay,  and  the  latter  from  there  being  nothing  to 
decay ;  even  wood  draining  has  been  known  to  last  on  some  soils 
40  to  60  years,  but  then  no  portion  of  the  wood  remained,  the 
opening  being  formed  into  a  clay  drain ;  as  wood  must  rot  in  a 
few  years,  and  where  the  soil  is  not  sufficiently  tenacious  to  form 
an  arch  it  must  fall  in. 

The  Past  and  Present  practice  of  Draining  is  various  in 
different  parts  of  the  country ;  the  past  practice  in  this  neighbour- 
hood was  to  use  stone  and  turf;  the  stone  for  wall  or  rubble- 
drains^  according  to  their  length  and  the  quantity  of  water  to  be 
taken  off :  they  were  generally  put  across  the  greatest  fall  to  take 
the  water  from  wet  flat  places,  and  to  catch  springs,  which  was  all 
that  was  thought  necessary.  I  do  not  know  a  piece  of  land 
that  has  been  well  drained  so  long  as  20  years^  but  a  great  deal 
that  had  been  partially  drained.  I  have  myself  furrow-drained 
several  acres  that  were  considered  to  have  been  sufficiently  drained 
by  two  or  three  large  wall  drains  in  20  or  30  acres,  which  cer- 
tainly used  to  carry  off  a  tolerable  quantity  of  water,  but  still  open 
furrows  and  trenches  were  required  to  take  off  the  rest^  but  now 
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no  water  rnns  off  except  by  the  drains.  Rabble-draining  is  rather 
an  ancient  practice  here  for  short  lengths,  and  for  tributaries  to 
the  wall- drains,  bat  they  are  not  generally  laid  out  m  the  right 
direction,  or  put  in  deep  enough;  the  following  used  to  be  a 
common  way  of  laying  them  out,  and  is  still  carried  on  to  a  con- 
siderable extent ;  a  dxain  is  made  up  the  piece,  with  arms  branch- 


ing off  on  each  side,  thus : 


but  it  is  not  at  all  to 


be  recommended,  as  part  of  the  branches  are  put  where  the  land 
would  be  dry  without  them^  that  is  at  the  junction  on  each  side  of 
the  upright  drain,  and  the  other  part,  from  being  across  the  fall,  will 
not  act  to  the  greatest  advantage :  the  same  length  of  drain  made 
parallel  with  each  other  will  drain  considerably  more  land.  I 
have  cut  across  old  fuT^-drains  completely  choked  up  with  mould. 
They  were  rather  sh^low  and  I  suppose  had  not  been  rammed, 
but  made  as  before  described,  the  turf  being  placed  as  a  cover. 
I  consider  clay  so  much  preferable  to  turf  from  there  being  no 
vegetable  matter  in  it  to  decay.  The  present  practice  is  not,  as 
it  ought  to  be,  carried*  bn  upon  the  same  system  through  the 
whole  country,  though  the  circumstances  may  be  the  same;  a 
piece  of  wet  clay-land  in  Cornwall  ought  to  be  drained  upon  the 
same  principle  as  in  Scotland  and  in  all  the  country  between :  the 
distance  of  the  drains  indeed  must  vary  according  to  the  tenacity 
of  the  clay.  I  will  recapitulate  what  ought^  in  my  opinion,  to 
be  the  present  practice ;  the  depth  should  be  at  least  30  inches, 
especially  in  tenacious  soils,  filled  in  with  the  soil  which  has  been 
taken  out;  the  distance  to  be  ruled  by  the  tenacity  of  the  soil;  the 
materials  to  be  stones,  tiles,  or  clay,  to  be  laid  out  in  the  direction 
of  the  greatest  fall  at  equal  distances,  except  where  the  land  Hes 
in  ridges,  when  they  should  be  put  in  the  furrows ;  but  I  would 
not  ridge  land  up  more  than  before  draining,  neither  would  I  level 
that  which  has  been  before  ploughed  in  ridges. 

Districts  in  England  which  require  the  most  extensive  efforts  in 
Draining, — To  answer  this  question  properly  requires  to  have 
travelled  more  than  I  have  done;  still  I  have  seen  enough  to 
satisfy  any  one  (however  much  has  been  done)  that  there  is  a  vast 
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extent  which  requires  it,  perhaps  in  every  county  (I  am  certain 
there  is  in  Gloucester,  Warwick,  Worcester,  Wilts,  and  Berks), 
which  would  pay  a  great  deal  more  per  cent,  than  the  purchase 
of  land;  it  may  foe  very  praiseworthy  to  reclaim  foc^s,  inclose 
land  from  wastes  or  the  sea,  but  what  is  the  value  of  a  few 
hundred  acres  more  land  added  to  the  country  in  comparison  with 
draining  all  the  old  tillage-land  that  requires  it  throughout 
England?  why  but  as  a  mere  drop  in  the  bucket.  I  have  no 
doubt  that  I  speak  within  compass  in  saying  that  it  would  pro- 
duce an  increase  of  4  bushels  of  wheat  per  acre,  to  say  nothing  of 
the  increase  of  stock  the  land  would  be  able  to  carry  by  improved 
culture  of  green  crops  instead  of  naked  fallow,  which  is  necessary 
before  draining  in  order  to  keep  it  at  all  clean ;  therefore  however 
beneficial  reclaiming  bogs  and  wastes,  &c.,  may  be  individually, 
it  is  not  to  be  compared,  as  regards  the  country  at  large,  with  the 
benefits  to  be  derived  from  a  general  drainage  of  the  clay  and  wet 
land  already  in  tillage,  and  such  is  the  description  I  should  say  on 
which  there  is  the  most  room  for  extensive  efforts  in  draining,  font 
in  which  counties  they  predominate  I  am  not  prepared  to  say, 
though  beside  the  counties  above  mentioned,  I  have  seen  an  ex- 
tensive district  lying  by  the  railway  between  Birmingham  and 
Liverpool. 

Perhaps  I  have  not  answered  all^  if  any,  of  the  different  heads 
quite  satisfactorily,  as  there  may  be  some  soils  different  from  any 
which  I  have  seen ;  but  I  am  well  satisfied  that  the  principles 
above  advocated  are  correct;  and  as  regards  clay-draining,  I  would 
not  object  to  try  any  clay-soil  having  a  proper  fall,  not  receiving 
the  expenses  unless  it  answered  the  purpose.  It  has  been  tried  on 
the  clay  adjoining  the  Thames  or  Isis,  on  that  at  the  foot  of  the 
chalk  hills  in  Wilts,  and  on  the  day-soil  in  the  vale  of  Gloucester, 
all  of  different  species,  though  all  very  tenacious.  I  do  say,  from 
the  manner  in  which  a  great  portion  of  the  draining  is  executed  in 
this  country,  it  is  quite  necessary  for  our  Society  to  lay  down 
sound,  plain  rules,  stating  also  where  these  can  be  deviated  from 
with  advantage. 

StraUon  St.  MargareVs^ 
Swindon^  fFilts. 


XXIV. — Account  of  Improvements  on  Linsktde  Farm 
By  W.  G.  Hayter,  M.P. 

In  November,  1839, 1  took  in  hand  a  farm  at  Linslade,  in  the 
county  of  Bucks,  of  about  250  acres  of  convertible  land,  which 
had  been  for  some  years  untenanted  (the  previous  tenant  having. 


Accmnt  of  Improvments  on  Linslade  Farm.  341 


after  a  long  coirtinued  course  of  bad  management^  failed  upcm  it), 
and  which  had  been  held  on  by  a  bailiff  put  in  merely  to  prevent 
it  from  falling  into  absolute  waste  until  some  opportunity  of  letting 
it  might  occur. 

The  capital  upon  the  farm  when  taken  in  hand  was  computed 
and  taken  at  1000/.^  and  the  annual  value  placed  upon  it^  but 
which  it  was  wholly  out  of  the  question^  without  a  very  consider- 
able outlay  cm  the  part  of  the  landlord^  to  obtain^  and  which,  in 
fact,  could  not  be  obtained,  was  250/. 

The  quality  of  the  land  was  of  a  varied  character,  nearly  one- 
half  of  the  arable  (the  whole  being  about  170  acres)  consisted  of 
•  a  strong  clayey  loam,  and  the  other  half  of  a  light  siliceous  sand, 
but  bodi  very  wet,  and  requiring  extensive  and  diorough  draining. 
The  meadows  (40  acres)  were  of  the  worst  possible  description, 
divided  into  numerous  and  capricious  portions,  intersected  by 
broad  and  deep  ditches,  overgrown  with  sedges  suid  odier  aquatic 
plants,  and  flanked  with  old  and  decaying  willow-trees;  they 
were  at  all  periods  of  the  year  liable  to  be  overflowed  by  a  mill- 
stream  which  half  encircled  them,  and  the  bed  of  which  had  been 
gradually  raised  by  a  long-continued  deposit  brought  down  by  the 
sluggish  river  Ouzel,  the  boundary  on  this  side  as  well  of  the 
property  as  of  the  counties  of  Bedford  and  Bucks. 

The  fields,  as  well  arable  as  pasture,  were  unequal  in  dimen- 
sions, divided  from  each  other  by  wide,  overgrown,  and  irregular 
thorn  hedges,  the  ready  and  constant  receptacle  of  weeds  and 
vermin.  TJpon  the  whole,  the  farm  was  much  in  the  same  condi- 
tion as  many  others  in  that  locality  and  in  other  parts  of  the 
country  now  are,  although  from  its  peculiar  circumstances  some- 
what below  the  average. 

In  the  course  of  three  years,  by  an  improved  system  of  hus- 
bandry, by  a  greatly  increased  growth  of  green  crops,  and  by  a 
consequently  incresised  stock  both  of  sheep  and  cattle,  an  entire 
/  revolution  in  its  character  and  prospects  has  been  effected ;  and 
that  which  was  one  of  the  worst  is  now  in  the  progress  of  being 
made,  and  when  a  set  of  farm-buildings  about  to  be  erected  shall 
have  been  completed,  will  become  one  of  the  best  fanns  for  its 
size  and  situation  in  the  county  of  Bucks. 

Nearly  the  whole  farm  has  been  thoroughly  drained,  and  the 
principal  part  of  the  arable  land  subsoiled  md  limed ;  indeed, 
more  than  axty  miles  in  length,  both  of  tiles  and  soles,  have  been 
laid  down.  The  fields  have  been  squared  as  well  as  circumstances 
would  allow  (a  curve  of  the  Birmingham  railroad  passing  through 
the  centre  of  the  property),  the  roads  have  been  straightened  and 
shortened,  and  the  arable  land  has  been  divided  into  ten  fields, 
each  as  near  as  may  be  of  17  acres,  fenced  with  live  quick  hedges, 
and  protected  throughout  by  strot^  fir  railing*    The  bed  of  the 
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river  has  been  effectually  cleared  out  by  the  removal  of  upwards 
of  7000  cubic  yards  of  alluvial  deposit^  by  the  means  of  which 
the  wide  open  ditches  of  the  meadows  were  all  filled  up  prepara- 
tory to  the  laying  down  of  tiles  over  the  whole  extent  of  them, 
which  has  been  effected.  The  meadows  have  been  now  com- 
pletely drained^  and  by  their  abundant  crops  have  already  paid  an 
ample  interest  upon  the  outlay.  The  cleansing  of  the  river  has 
also  afforded  the  means  of  effecting  a  great  permanent  improve- 
ment in  the  texture  and  composition  of  that  part  of  the  arable 
land  which  consisted  of  a  light  sand,  upon  a  great  portion  of 
which  from  40  to  50  tons  per  acre  have  been  carted. 

The  farm  has  moreover  been  amply  stocked,  and  a  regular 
course  of  husbandry  adopted  and  laid  down  for  its  future  manage- 
ment.   Upon  the  strong  land  the  course  proposed  is — 

Wheat,  followed  upon  a  portiou  by  tares,  to  be  fed  off. 

Green  crop,  consisting  of  potatoes  and  turnips. 

Barley. 

Grass. 

Beans. 

Upon  the  lighter  land — 

Green  crop,  consisting  as  to  one  half  of  carrots,  mangold-wurze], 
and  cabbages,  and  as  to  the  other  half  of  turnips. 
Half  wheat,  a^er  carrots,  mangold-wurzel,  and  cabbages. 
Half  barley*  after  turnips. 
Grass. 

Grass,  to  be  fed. 
Oats. 

On  the  1st  of  November,  1842,  the  live  stock  upon  the  farm 
was  as  follows : — 

46  head  of  cattle,  of  the  improved  short-horn  breed. 
317  sheep,  principally  the  improved  Leicester. 
25  pigs. 
10  horses.* 

The  value  of  the  live  and  dead  stock  and  growing  crops  upon 
the  farm  on  the  1st  of  November,  1842,  at  the  then  depreciated 
prices,  amounted  to  3177/.  16«. 

To  what  extent,  then,  has  this  outlay  been  carried  ?  And  has 
it  or  not  been  beneficial  ?    This  I  will  now  proceed  to  show. 

During  the  period  of  the  three  years  to  the  1st  of  November, 
1842,  in  which  the  course  of  improvement  has  been  proceeding, 
the  total  amount  of  the  disbursements,  including  rent  at  250/. 
per  annum,  interest  at  5  per  cent,  upon  the  capital,  together  with 


•  At  present  there  are  57  head  of  cattle,  and  8  horses ;  but  7  horses, 
including  a  riding  horse  for  the  bailiff,  will  ultimately  be  adequate. 
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the  salary  of  the  bailiff,  has  been  8163Z.  16«.  8rf.  The  receipts 
during  the  same  time  have  been  30797.  9*.  7rf.  And  the  value  of 
the  stock  on  the  Ist  of  November,  1842>  was  3177Z.  \&8.,  making 
a  total  of  receipts  and  stock  of  6257/.  7d„  and  constituting  an 
excess  of  disbursements  over  receipts  of  1906/.  11*.  \d* 

The  result  therefore  is  that,  on  the  1st  of  November,  1842, 
there  had  been  expended  upon  the  farm,  beyond  the  value  of  the 
stock  and  crops,  the  sum  of  1906/.  11^.  \d.  This  expenditure, 
however,  was  incurred  with  a  view  to  the  ultimate  improvement 
of  the  farm,  and  to  its  increased  value  as  property,  and  neither 
could  nor  ought  to  have  been  incurred  by  any  tenant  except 
under  the  security  of  a  twenty-one  years'  lease,  in  which  event  it 
would  have  been  a  provident  investment  of  capital. 

In  order  to  ascertain  the  actual  position  of  the  property  conse- 
quent upon  this  expenditure,  the  farm  was  in  th^  month  of  July  last 
valued  by  an  able  and  experienced  surveyor,  himself  the  tenant  of 
a  large  farm  in  the  immediate  neighbourhood,  and  who,  during 
the  whole  course  of  improvement^  has  been  a  witness  to  it,  and 
from  continued  and  personal  observation  is  enabled  to  testify  as 
to  the  correctness  of  the  above  statement.  The  annual  value 
which  he  has  placed  upon  the  farm  is     .     .     .    <£  344    0  0 

fA  small  portion  let  off  12    0  0 

f  Three  cottages  and  gardens  110  0 

i:367    0  0 


Several  applications  have  of  late  been  made  by  most  respect- 
able persons  to  become  tenants  of  the  farm,  and  there  is  no 
doubt  whatever  but  that  it  may  be  readily  let  at  the  above  rent, 
or  even  at  an  advanced  sum  for  a  twenty-one  years*  lease ;  and  if 
that  be  so,  the  result  is,  that  an  annual  increased  rental  of  117/. 
has  beeti  obtained  by  the  outlay  of  1906/.  1  Is.  \d.,  in  other  words, 
that  land  has  been  purchased  (for  permanently  increasing  the 
value  of  existing  land  is  tantamount  to  the  purchase  of  an  addi- 
tional quantity)  at  a  price  which  will  yield  rather  more  than  6/.  per 
cent  per  annum  upon  the  capital  invested. 


•  Stock  is  taken  regularly  on  the  1st  of  November  in  every  year, 
evenrthing  is  then  valued  as  if  at  that  precise  period  a  tenant  were  to  suc- 
ceed taking  off  stock  and  crops.  The  very  reauced  nrice  of  all  farm  pro- 
duce made  a  difference  of  nearly  20  per  cent,  upon  the  value  of  the  stock 
and  crops  in  November,  1842,  and  also  in  the  subsequent  estimated  rental. 

t  These  two  portions  are  included  in  the  original  rent  of  250/. 
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XXV. — On  the  Agriculture  of  Spain.    By  Capt.  Widdringtow, 
R.N.,  F.R.S.,  F.G.S. 

Although,  from  the  great  extent  of  the  territory  of  Spaui^  and 
the  vast  variety  of  soil  it  contains,  it  would  be  impossible  withm 
moderate  limits  to  give  an  adequate  description  of  the  agriculture 
of  it,  I  have  great  pleasure  in  complying  with  the  request  made 
through  Dr.  Daubeny,  of  furnishing  some  data  on  this  interestii^ 
and  little  known  subjject 

In  my  work  on  Spain,  published  in  1834,  I  proposed,  after 
looking  a  good  deal  into  the  natural  history,  a  division  of  the 
country  into  three  great  zones  or  divisions,  as  marked  out  by  the 
hand  of  nature.  On  more  mature  reflection  and  observation,  I 
am  more  and  more  inclined  to  adhere  to  Uiis  arrangement,  and  I 
now  advert  to  it  because  it  assists  most  materially  in  judging  not 
only  of  the  natural  but  the  artificial  productions  of  the  earth. 
The  first  division  is  that  of  the  territory  lying  along  the  Mediter- 
ranean at  the  foot  of  the  Sierra  Nevada,  and  the  great  secondary 
ranges  of  mountains  whidi  extend  with  hardly  any  interruption 
firom  the  western  extremity  of  the  Peninsula  to  the  Pyrenees. 
In  the  whole  of  this  comparatively  narrow  district,  to  which  I 
have  applied  the  name  of  "  tierra  caliente  **  (warm  land),  little 
wheat  or  even  barley  is  cultivated.  The  soil  in  most  of  the  finest 
and  most  highly  cultivated  parts,  as  the  Huertas  or  gardens  of 
Valencia  and  Murcia,  is  naturally  poor  and  arid,  and  owes  its  ex- 
uberant fertility  to  the  hand  of  man,  by  irrigation,  of  which, 
amongst  the  finest,  if  not  the  very  finest^  works  in  the  worid  are 
those  of  the  Moors,  which  still  remain  unaltered  in  the  hands  of 
their  descendants.*  In  some  spots,  principally  at  the  mouths  of 
the  rivers,  better  soil  is  found ;  and  in  some  places,  especially  in 
the  sugar  grounds  of  Motril  and  Almunecar,  it  consists  of  vege- 
table mould  and  detritus  constantly  brought  down  by  the  melt- 
ing of  the  eternal  snows  above  them.  The  Vega  of  Malaga 
is  fine  loamy  soil,  and  in  it  wheat  is  chiefly  grown.  In  general, 
in  this  district  the  productions  are  extremely  varied.  Besides 
oil,  wine,  and  silk,  pulse  of  various  sorts,  lucerne  (cut  in  some 
places  twelve  times  in  the  year),  rice,  sugar,  piminta  or  red 
peppers,  batatas  (Convdtmlus  batata),  cotton,  even  cofiee  has 
been  tried  with  partial  success.  The  cochineal  insect  is  easily 
raised  at  Malaga  and  other  places,  and  the  cbirimoya,  a  tropical 
fruit,  perfects  its  fruit  in  the  open  gardens  at  MotriL  The 

♦  They  consist  of  large  aitificial  reservoirs  of  water,  which  are  public 
property,  under  the  control  of  persons  speciaUy  appointed  for  their  care 
and  management.  At  certain  appointed  times  the  ducts  of  these  tanks 
are  opened,  and  the  water  allowed  to  pass  over  the  ground  of  those  land- 
holders who  have  a  right  to  the  immtmity. — F.  Burke. 
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sugar  plantations  are  increasing,  the  proprietors  having  benefited 
by  the  abrogation  of  the  tithes.  Notwithstanding  the  surpass- 
ing  fertility  of  a  part  of  this  district,  the  far  greater  part  is  a 
dry  and  arid  desert,  as  far  as  agriculture  is  concerned,  vast  tracts 
producing  only  the  most  fragrant  and  beautiful  wild  plants  in. 
Europe.  The  establishment  of  pantanos  or  reservoirs  to  collect 
the  winter  rain,  in  the  mode  of  those  of  India,  for  which  there  is 
great  facility,  would  produce  extraordinary  change  in  the  face  of 
this  most  interesting  r^on.  The  principal  food  of  animals  in 
some  parts  is  the  pod  of  the  algarroba,  or  locust  tree  (Cercis  sili^ 
qtuistrum)y  which  grows  in  the  most  arid  soil,  but  the  value  of  it 
is  almost  exclusively  known  to  the  Valencians  and  Catalonians, 
whilst,  from  the  want  of  better  animal  food,  baccalao  or  dried  cod 
fried  in  oil  is  a  staple  article  in  that  of  man.  It  is  not  eaten  in 
compliance  with  the  ordinances  of  the  church,  the  people  of  the 
whole  of  Spain  being  exempt  by  special  bull  from  the  ordinary 
fasts  of  the  Roman  catholic  church,  but  as  a  regular  standing 
article  of  food,  and  in  most  of  the  villages  the  traveller  can  pro- 
cure little  else.  To  show  more  clearly  the  nature  of  the  line  I 
have  drawn  as  to  the  climate,  on  the  20th  of  May  they  were  in 
the  middle  of  the  wheat  harvest  in  the  Vega  of  Malaga,  whilst  in 
that  of  Granada,  which  belongs  to  the  second  division,  a  fortnight 
afterwards  the  corn  was  perfectly  green,  and  there  was  nearly  a 
month  difference  from  that  and  the  "  tierra  caliente'*  only  a  few 
miles  distant 

The  seccmd  region  is  by  far  the  greatest  in  extent^  in  value^ 
and  importance,  in  every  way,  of  the  Spanish  peninsula.  It  com- 
prises the  two  Castiles,  Aragon,  Estremadura,  the  greater  patt  of 
Catalonia,  Upper  Andalusia,  and  part  of  Navarre  and  Leon. 
From  the  products  of  the  greater  part  of  it^  the  term  '  cerealian' 
may  be  applied  to  it  with  great  propriety.  Throughout  its  vast 
extent  wheat  is  produced  in  quality,  and  would  be  in  quantity  if 
it  were  properly  tilled,  equal,  if  not  superior,  to  that  of  any  country 
on  the  globe.  The  better  parti^  of  this  division  are  the  two  table- 
lands of  Old  and  New  Castile,*  with  the  territory  of  La  Mancha 
and  of  Cuenca,  the  territory  of  Guadalaxara,  the  Alcarria,  a  dis- 
trict near  the  sources  of  the  Tagus,  that  of  the  valley  of  the  same 
river  above  and  below  Talavera,  the  province  of  Toledo.  In  Old 
Castile  the  territOTy  of  Olmedo  and  Palenda,  of  Burgos,  of  Medina 
de  Rio  Seco,  and  most  parts  of  the  course  of  the  Duero  and  its 
tributaries. 

The  kingdom  of  Leon,  with  its  noble  stf  cams  of  the  Esla  and 

♦  The  ereater  part  of  the  Castiles  is  almost  entirely  arable,  producing 
remarkably  fine  vrheat,  from  which  is  made  throughout  S]^ain,  some  of  the 
best  bread  in  Europe.  The  country  is  mostly  bare  of  umber,  and  rises 
imperceptibly  to  Madrid.^F.  B. 
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others,  has  a  great  deal  of  admirable  8oil>  and  also  belongs  to  this 
division,  its  northern  part  running  into  the  third  region.  Estre- 
madura,  which  would  form  a  respectable  kingdom  of  itself  were 
it  cultivated,  is  upon  the  whole  the  finest  province  in  Spain ;  nearly 
the  whole  of  the  soil  is  fertile,  and  only  the  noble  mountains, 
which  ought  to  be  covered  with  timber  and  grazing  grounds,  are 
not  capable  of  producing  the  cerealia  in  the  greatest  perfection. 
The  richest  parts  are  the  valley  of  the  Tagus,  the  territory  of 
Caceres,  that  of  Merida,  and  of  the  Lower  Guadiana. 

In  Aragon,  the  country  on  both  sides  of  the  Ebro,  which 
nearly  divides  it ;  that  of  the  Xalon,  the  province  of  Molina,  and 
many  basins  and  alluvial  districts  on  the  streams  which  rise  in  the 
dreary  mountains,  and  form  too  large  a  portion  of  this  kingdom. 

In  Catalonia,  the  plain  of  Urgel,  not  the  Seu,  which  is  in  the 
Pyrenees,  but  a  flat  not  far  from  Barcelona,  lately  irrigated  by 
a  canal  of  considerable  extent,  the  country  on  the  Llobr^at  and 
other  rivers,  where,  as  in  Aragon,  small  tracts  of  extreme  fertility 
are  cultivated  and  often  irrigated,  whilst,  like  the  adjoining  pro- 
vince, great  part  of  this  is  formed  of  dry  and  arid  mountains. 

In  Upper  Andalusia  we  have  the  beautiful  Vega  of  Granada, 
the  Lomo  de  Ubeda,  a  large  tract  of  surpassing  fertility  near  the 
sources  of  the  Guadalquiver,  the  plain  of  Jaen,  which  formed  a 
kingdom  in  the  time  of  the  Moors;  Western  Andalusia,  resting 
on  the  Serrania  de  Ronda,  also  belongs  to  this  division,  and  parts 
of  the  course  of  the  "  great  river*'  (so  called  by  the  Moors),  espe- 
cially the  territory  of  Cordova  and  Ecija:  in  this  vast  extent 
of  territory  there  is  every  description  of  soil ;  but  the  predominant 
parts  are  clays  (barro)  of  different  qualities,  loam,  sandy  loam, 
calcareous  loam,  red  and  other  marls,  and  small  quantities  (near 
Salamanca  and  other  parts)  of  sand.  The  soils  of  the  Castiles 
are  in  great  part  sandy  loam  and  clays,  some  of  them  (near 
Madrid)  rather  unfertile.  The  Alcarria  and  Guadalaxara  chiefly 
consist  of  red  marls  and  sandy  loam  ;  that  of  Aragon  contains  all 
sorts,  but  there  is  a  great  deal  of  sandy  loam  and  red  marl; 
Estremadura  has  marls,  sandy  loam  (predominates),  and  barro 
or  clay.  In  Leon  the  prevailing  soil  is  sandy  loam.  In  Catalonia 
red  and  blue  marl  is  the  most  abundant  soil,  but  others  are  found 
amidst  its  varied  and  mountainous  tracts. 

The  third  region  is  that  of  the  north,  and  comprises  Galida, 
Asturias,  the  Basque  provinces,  and  the  greater  part  of  Navarre. 
The  vicinity  to  the  Atlantic,  the  formation  of  the  mountains^  and 
other  circumstances,  produce  abundance  of  moisture ;  and  as  the 
first  division  is  characterized  by  the  want  of  it,  so  is  this  by  its 
superabundance.  This  region  has  also  its  characteristic,  natural 
as  well  as  artificial,  productions,  and  the  maize  or  Indian  com  in 
great  measure  replaces  the  wheat  of  the  great  middle  division. 
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As  the  distinction  of  the  two  first  divisions  was  pointed  out  at 
Granada^  so  may  this  hj  the  effects  of  difference  of  climate  in  the 
seasons.  Whilst  the  spring  and  early  summer  in  Estremadura 
this  year  were  the  finest  known  for  the  last  ten  yenrs,  and  every 
description  of  crop  was  teeming  in  ahundance  ;  in  Galicia,  up  to 
the  middle  of  July,  they  had  had  only  the  most  cold  and  incle- 
ment weather,  and  were  under  the  most  serious  apprehensions  for 
the  maize  crop,  on  which,  as  on  the  potato  in  Ireland,  the  mass 
of  the  people  depend  for  subsistence. 

In  the  first  region  a  great  portion  of  the  work  is  done  by  manual 
labour,  the  comparative  smallness  of  the  ground  in  occupation^ 
the  nature  of  the  productions,  and  the  dearness  of  fodder,  causing 
that  mode  to  be  the  most  generally  resorted  to.  As  the  intense 
heat  only  requires  a  supply  of  water  to  cause  an  exuberant  v^e- 
tation,  the  quality  of  the  soil  is  of  less  consequence ;  in  this  it 
resembles  some  of  the  finest  parts  of  Italy,  which  owe  their  seem- 
ing natural  fertility  to  the  same  cause.  The  waste  consequent  on 
their  constant  and  exhausting  crops  is  readily  supplied  by  the 
manures,  of  which  all  the  descendants  of  the  Moors,  the  inhabit- 
ants of  the  greater  part  of  this  division,  are  perfectly  aware  of  the 
value,  and  take  pains  in  collecting  and  applying.  In  this  division 
few  animals  are  kept,  and  still  fewer  bred.  Small  and  inferior 
horses  and  mules,  and  asses  of  very  superior  size  and  make,  form 
the  principal  part  of  the  labourer's  live  stock. 

In  the  second  region,  wheat,  which  is  always  of  the  finest 
quality,  forms  the  staple  food  of  man  of  every  rank ;  barley  that  of 
the  horses  and  mules ;  rye  is  much  cultivated,  principally  for  the 
use  of  the  bullock.  Besides  the  cerealia,  wine,  oil,  pulse  of  various 
kinds,  are  produced  in  unlimited  quantities ;  whilst  in  the  scanty 
remains  of  the  magnificent  forests  which  have  been  swept  away  by 
the  ruthless  management  of  a  barbarous  government,  we  yet  find 
vast  herds  of  swine,  producing  meat  of  a  quality  unknown  else- 
where.* In  this  district  also  are  the  pasturages,  both  summer  and 
winter,  of  the  merinos,  and  other  breeds  of  sheep,  which  even  now 
would  produce  ample  revenues  were  they  properly  managed.  In 
this,  as  in  every  other  division,  are  enormous  tracts  of  land  known 
under  the  emphatic  term  of  '  despoblado  *  (unpeopled).  Much  of 
the  finest  land  in  Spain  is  in  this  situation,  the  towns  and  villages 
having  disappeared  within  the  last  two  and  three  centuries.  In 
the  province  of  Toledo  alone  forty  towns  are  said  to  have  disap- 
peared since  the  time  of  Philip  II.,  the  greater  part  of  which  were 
places  called    of  labradores  *'  (farmers  or  agriculturists)  from  their 

*  They  are  fed  upon  the  sweet  chesnut  and  fruit  which  fall  from  the 
trees,  and  afterwards  fattened,  when  upwards  of  a  twelvemonth  old,  upon 
Indian  com ;  for  porkers  are  never  killed ;  but  sucking  pigs  are  a  favourite 
dish.  The  bacon,  or  Tocmo,  is  detestable,  but  the  hams  are  very  fine. — F.  Bw 
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population  being  exclusively  concerned  in  agriculture^  of  which 
description  the  greater  part  of  the  small  towns  and  villages  in  the 
interior  are. 

In  Estremadura  the  rich  barros  or  clays  of  the  lower  Guadiana 
are^  I  believe,  for  I  have  not  examined  them>  silt  or  warp. 
These  lands  are  of  such  surpassing  fertility  that,  with  a  little 
manure,  they  bear  successive  crops  of  the  finest  wheat,  yielding 
twenty-five  to  thirty  and  even  fifty  fold  return  for  thirty  or  forty 
years  in  succession,  nor  with  care  does  it  appear  necessary  ever 
to  change  the  crops — although  it  is  done  in  a  small  degree.  In 
a  vast  many  districts^  especially  where  the  want  of  population  and 
of  the  means  of  transport  (though  this  last  want  is  now  daily  di- 
minishing by  the  making  of  roads)  cause  a  comparatively  small 
demand  for  wheats  the  wretched  plan  is  followed  of  taking  one  crop 
and  letting  the  land  lie  fallow  for  the  next  two  years.  In  others, 
where  the  demand  and  supply  are  greater,  they  substitute  beans  or 
garbanzos ;  and  in  some  with  barley^  and  beans  or  vetches,  the 
land  is  kept  in  constant  cultivation.  In  all  parts  of  Spain,  the 
waste  and  desert  appearance  is  partly  caused  by  the  vast  extent  of 
the  common  lands  belonging  to  the  towns  and  villages,  the  system 
of  management  of  which  is  ruinous  in  the  extreme,  and  the  finest 
districts,  capable  of  enriching  the  proprietors  and  the  country  at 
large,  are  abandoned  to,  and  only  serve  as  pasture  for  goats, 
sheep,  or  a  few  asses. 

The  garbanzo  {Cicer  artetinum),  a  coarse  pulse,  nutritive,  but 
heavy  and  difficult  of  digestion,  forms  an  ample  part  of  the  product 
of  this  r^ion.  It  is  deep-rooted,  and  in  some  parts  they  reckon 
it  an  exhausting  crop,  but  in  others  not  at  all  so.  I  was  assured, 
that  in  some  places  it  brings  saltpetre  to  the  surface,  and  in  so 
great  quantity  as  to  be  prejudicial.  Can  this  be  ?  If  so,  it  cannot 
be  the  natural  excretions  of  the  plant,  but  must  surely  be 
tracted  from  the  subsoil,  and  given  out  again,  as  it  were,  mecha- 
nically, merely  passing  through  the  plant. 

In  almost  every  part  of  this  region  that  I  have  noticed,  the  crops 
of  rye  are  very  scanty,  nor  can  I  assign  a  reason,  unless  it  be  the 
practice  of  sowing  in  spring  which  is  generally  followed.  They 
do  not  consider  that  it  exhausts  the  soil.  It  is  used  almost  en- 
tirely for  the  food  of  bullocks  in  this  division.  They  admitted 
when  I  urged  the  point,  that  the  comparative  small  value  of  the 
straw  and  of  the  grain  would  enable  other  grain  to  be  advan- 
tageously substituted  for  this,  which  I  was  very  much  surprised  to 
find  so  much  cultivated  in  this  noble  region. 

Most  parts  of  this  cerealian  region  produce  oil  and  wine  in  the 
greatest  perfection,  but  both  are  badly  managed,  and  the  latter  is 
not  only  little  attended  to,  but  the  worst  mode  of  preparation 
followed.  Very  little  is  consumed  by  the  people  themselves,  few  of 
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wbom  drink  anything  but  water,  and  there  is  no  demand  or  means 
of  transport  to  any  distance.  There  are  parts  of  Old  and  New 
Castile,  of  Aragon,  and  of  Estremadura,  of  whic^  the  names  are 
unknown  out  of  their  own  immediate  locality,  where  the  most 
wholesome  and  delicious  wines  are  made,  and  could  be  improved 
so  as  to  excel  probably  those  of  any  other  country.  The  most  ex- 
traordinary sight  I  ever  witnessed  of  this  kind  was  the  vineyards 
between  Olmedo  and  Valladolid,  this  year;  such  was  the  abundance 
that  they  had  the  only  resource  left  them  in  such  a  season,  of 
throwing  away  all  the  old  wine  to  fill  their  vessels  with  the  new.* 
The  pronings  of  the  vines  are  almost  the  only  fuel  they  have  in 
some  places,  and  are  consequently  of  some  value — often  more  so 
than  the  wine  itself. 

The  most  extended  cultivation  of  the  olive  is  now  in  Upper 
Andalusia  and  the  valley  of  the  Guadalquivir,  where  it  i&  in- 
creasing most  rapidly,  owing  to  the  demand  for  their  fat  rich  oil 
in  France  and  England  as  well  as  a  great  increase  of  internal 
consumption.  It  i&  becoming  a  vast  source  of  wealth  both  to  in- 
dividuals and  to  the  nation,  the  returns  being  certain  and  the  lands 
by  no  means  injured,  but  the  contrary,  by  the  plantations  which 
are  in  open  order. 

In  the  third  or  humkl  r^ion,  the  system,  both  natural  and  arti- 
ficial, is  quite  different  from  that  of  the  others,  the  staple  food  pf 
man  being  maize ;  the  cultivation  of  it  is  the  principal  object ;  it 
is  generally  raised  by  manual  labour.  In  the  higher  parts  of  the 
country^  especially  away  from  the  coast,  rye-bread  is  substituted 
for  it,  and  is  almost  exclusively  used  for  the  purpose.  The  do- 
mestic animals  are  fed  with  hay,  other  forage  being  scarce,  and  in 
some  places  to  be  had  with  great  difficulty.  Here  only  in  Spain 
is  anything  like  a  dairy  system  to  be  founds  and  at  Oviedo  they 
have  improved  so  much  that  the  butter  is  as  good  as  the  generality 
in  England. 

Little  wheat  is  grown,  and  in  consequence  of  the  want  of  com- 
munication, this  grain,  which  is  often  unsaleable  in  Old  Castile, 
bears  a  very  high  price  in  Asturias,  only  a  few  leagues  distant, 
exactly  as  it  appeared  in  the  reports  on  Ireland  a  few  years  since. 

The  animals  principally  used  in  this  region  also  differ  from 
those  of  the  others.  The  bullock,  both  for  ploughing  and  drawing 
their  antique  cars  with  revolving  axletrees,  causing  the  valleys  to 
ring  with  Uieir  creaking  noise,  is  substituted  for  the  mule.  Not- 
withstanding this  rude  and  primitive  mode  of  conveyance,  ih&re  is 
no  doubt  that  in  point  of  economy  the  inhabitants  of  this  division 

•  Some  of  the  finest  red  wine  in  Europe,  the  Fal  de  Penas^  is  grown  in 
La  Mancha.  It  nartakes  of  the  flavour  and  quality  of  both  claret,  port,  and 
Burgundv;  but,  being  in  the  heart  of  Spain,  the  expense  of  carriage  is  too 
great  to  bring  it  here.— F.  B. 
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are  further  advanced  than  those  of  the  richer  regions  of  the  south 
and  centre. 

Besides  the  important  difference  in  climate  as  before  mentioned, 
there  are  others  of  not  less  consequence — some  resulting  from  it, 
and  others  unconnected  with  it.  The  quantity  of  herbage  and  the 
facility  of  making  hay  is  one  great  difference ;  the  hilk  are  as 
green  as  those  of  these  islands,  and  the  country  is  divided  into 
small  allotments,  the  people  residing  much  upon  their  properties ; 
whereas  in  the  central  and  greater  part  of  Spain  they  live  almost 
wholly  in  villages  and  towns,  whence  they  sally  out  to  work  in 
the  neighbouring  fields.  Whilst  in  some  of  the  finer  parts  of 
Spain  the  country  is  desolate  from  the  immense  extent  of  the 
properties,  and  the  supine  neglect  and  ignorance  of  the  proprie- 
tors, who  live  in  idleness — not  in  luxury,  but  in  poverty,  in  the 
capital,  some  parts  of  the  division  we  are  speaking  of  are  suf- 
fering to  a  great  extent  by  the  too  minute  subdivision  of  land,  re- 
sembling— excepting  that  they  are  proprietors— the  state  of  parts 
of  Ireland.  Whilst  the  abrogation  of  tithes  and  the  substitution 
of  a  direct  tax  for  the  payment  of  the  clergy  have  in  the  great 
cerealian  region  been  a  very  great  benefit  to  the  holders  and 
occupiers  of  land,  in  the  moist  or  verdant  country  it  is  the  re- 
verse :  and  the  difficulty  of  realising  money  for  the  payment  of 
the  priests  is  so  much  greater  than  that  of  the  mode  of  payment 
in  kind,  which  worked  lightly,  that  they  complain  heavily  of  the 
change. 

In  every  part  of  the  country  r^ions  the  instruments  of  agricul- 
ture are  of  the  rudest  description.  They  rarely  plough  deep 
enough,  and  in  most  provinces  do  little  more  than  scratch  or 
harrow  the  surface.  The  soil  and  climate  compensate  for  this 
in  ordinary  years ;  but  droughts  are  fatal,  from  the  roots  being  too 
near  the  surface.  The  best  implements  are  those  used  in  manual 
labour ;  and  they  well  know  the  use  of  them.  In  the  Basque 
Provinces,  where  the  population  is  nearly  the  most  dense  to  the 
acre  in  Europe,  they  use  a  peculiar  grape  or  fork,  with  prongs 
and  short  handle,  all  of  iron.  Each  person  has  two  of  these ;  and 
they  strike  them  into  the  ground — standing  in  line  four  or  five 
together,  then  raising  the  slice  together,  it  falls  just  like  that  from 
a  strong  plough.  This,  as  they  perform  it,  is  very  laborious 
work.  In  general  the  mattock  is  much  used,  and  in  no  part  of 
the  world  do  men  work  harder  than  in  nearly  every  part  of  Spain 
when  their  energy  is  called  forth. 

The  situation  of  the  agricultural  classes  requires  to  be  noticed. 
There  are  four  great  divisions  of  landed  property — that  of  the 
church,  regular  and  secular,  of  which  more*  than  one-half  has  been 
sold,  and  the  remainder  is  on  the  point  of  following.  I  believe  the 
whole  of  this  amounts  in  value  to  not  less  than  30,000,000  ster- 
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ling,  of  which  12,000,000  remained  in  June,  and  were  calculated 
to  produce  24,000,000,  or  double  the  estimated  value,  as  the  sales 
on  the  average  do.  The  property  of  the  secular  clergy,  most  of 
which  is  now  on  hand,  is  supposed  to  exceed  that  of  the  monks. 
The  portion  sold  has  been  divided  into  150,000  lots;  but  this 
includes  the  fincas  or  town  properties.  The  next  is  that  of  the 
great  landed  proprietors,  which,  although  a  few  of  them  have  a 
very  large  extent  of  lands,  the  produce  of  intermarriages  amongst 
the  families,. with  a  view  to  aggrandise  themselves— one  of  the 
many  fatal  errors  in  the  Spanish  system — yet  they  bear  an  insig- 
ni6cant  proportion  to  the  aggregate  value  of  the  territory  of  the 
whole  country.  Next  come  the  lands  of  the  lesser  nobles  and 
other  possessors  of  land,  down  to  the  small  freeholder.  There 
are  no  data  for  ascertaining  the  quantity  of  land  held  by  these, 
but  it  is  enormous,  and  in  general  is  much  better  managed  than 
that  of  the  preceding  classes. 

The  fourth  and  last  class,  which,  as  far  as  I  know,  has  been 
wholly  overlooked  by  the  writers  on  Spain,  is  the  common  lands 
belonging  to  the  towns  and  villages.  These  are  of  most  enor- 
mous extent,  and  affect  the  whole  agricultural  polity  of  Spain'. 
They  form  the  basis  of  the  maintenance  of  the  labouring  classes 
and  those  a  little  above  them,  the  produce  of  their  hired  labour 
being  in  addition  to  the  help  obtained  from  this  source.  They 
are  a  principal  cause  why  the  system  of  permanent  service  hardly 
exists  in  the  country :  almost  in  every  part  the  agricultural  la- 
boarers  are  nomade — returning  home  after  a  period  of  engage- 
ment for  particular  work,  according  to  the  season.  In  some  parts 
they  move  at  seed-time — in  others  for  the  vintage — in  some  for 
the  winter's  ploughing,  &c. — and^  vast  numbers  make  long  pe- 
riodical voyages  with  cars  at  the  time  the  bullocks  can  feed  by 
the  road-side,  carrying  salt  or  other  commodities  to  exchange  for 
com.  The  larger  private  estates  are  inanaged  almost  entirely 
by  factors,  who  with  the  peasantry  draw  the  greatest  value  from 
the  land — the  owner  having  to  pay  its  vast  accumulated  charges, 
the  only  certain  taxation  in  Spain  being  that  drawn  from  the 
land,  which  is  literally  groaning  under  the  weight  of  successive 
wars  and  wretched  financial  management.  Notwithstanding  the 
causes  I  have  enumerated,  and  others,  there  is  a  slow  but  steady 
improvement  visible  in  almost  every  part  of  the  country.  In 
despite  of  the  civil  war  so  lately  ended,  land  is  of  more  value 
than  at  the  commencement ;  and  in  very  many  parts,  especially  in 
the  newly-purchased  properties,  great  improvements  are  making. 

In  some  parts  farming  is  carried  on  upon  a  scale  as  extraordi- 
nary as  many  other  things  in  this  singular  country.  There  are 
many  men  in  Lower  Andalusia  who  have  100  pairs  of  bullocks; 
some  have  200  and  300  ;  and  one,  I  was  assured,  had  800  yoke 
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and  150  pairs  <if  mules ;  and  this  year  the  teed  he  sowed  amounted 
to  near  10,000  English  bushels  of  wheat  and  3000  of  barley !  For 
one  extraordinary  contribution  during  the  civil  war  he  was  taxed 
at  16.000  dollars— 3,0007,  or  4,000/.,  equal  to  double  that  sum 
in  this  country.  One  of  them  lately  took  the  whole  Andalusian 
property  of  the  Duke  of  Medina  Celi,  amounting  to  thirty-four 
estates  of  different  sizes.  This  is  too  v^t  for  one  management, 
and  he  sublets  them  ;  but  it  is  obvious  this  plan  must  retard 
improvements.  The  Duke  of  Ossuna,  another  grandee,  who  has 
estates  as  large  if  not  larger  than  those  of  Medina  Celi,  by  resid- 
ing abroad  has  acquired  more  knowledge  than  the  great  proprie- 
tors are  in  general  possessed  of,  and  has  commenced  the  system 
of  letting  small  portions  of  land  to  the  labradores,  or  cultivators, 
in  his  villages.  This  has  answered  so  well  that  there  is  little 
doubt  of  its  being  followed  up  by  others  ;  but  the  former  noble- 
man has  incapacitated  himself  from  doing  it  by  letting  his  whole 
property  for  twenty  years  to  the  individual  above  mentioned. 

With  respect  to  the  stock,  the  only  cattle  as  yet  to  my  knowledge 
imported  are  from  Galicia,  where  the  best  draught  bullocks,  after 
a  certain  a^e  and  servitude,  and  good  keep,  have  improved  so  as  to 
give  a  profit  to  the  owners ;  they  are  disposed  of,  and  replaced  by 
them  with  others  of  less  price  to  undergo  the  same  routine.  The 
ports  where  they  are  embarked  are  Coruna  and  Vigo.  I  saw  some 
of  them,  which  came  to  this  country  in  J  uly,  and  were  fine  animals^ 
but  decidedly  inferior  to  some  I  saw  of  the  Estremadura  breeds 
in  the  Sierra  Morena  in  May.  It  was  soon  found  that  the  in- 
ferior animals  would  not  pay  the  expense  of  transport,  and  at 
present  only  those  of  the  first  class  are  selected.  The  vice-consul 
at  Vigo,  a  Spaniard,  a  wealthy  and  most  active  and  intelligent  man, 
told  me  he  was  so  fully  aware  of  the  advantages  to  be  derived 
from  the  trade,  that  he  had  been  instrumental  in  purchasing  one 
of  Mr.  Bates's  bulls  and  a  cow  at  a  high  price,  in  order  to  avail 
themselves  to  the  full  extent  of  them,  by  producing  animals  of  a 
higher  class.  '  I  had  long  been  struck  with  the  beauty  of  some  of 
the  races  in  Castile  and  in  Andalusia,  as  they  are  seen  at  the  bull- 
fights, whilst  tried  and  found  wanting  for  the  noble  sports  of  the 
arena,  and  after  they  have  been  engaged  in  the  more  tranquil 
labours  of  the  husbandman.  I  have  no  doubt  that  some  of  these 
breeds  might  be  crossed  with  our  own  to  great  advantage.  They 
differ  in  sdmost  every  district,  and  especially  where  the  bulls  are 
known,  each  proprietor  keeping  his  own  exclusive  stock  with  Spa- 
nish jealousy :  but  this  is  not  in  general  the  case  with  the  oxen, 
and  abundance  are  to  be  had  of  excellent  shape  and  qualities. 
The  bullocks  I  saw  at  Vigo  cost  about  10/.  each,  to  which  the 
freight  and  duty  are  to  be  added ;  but  some  I  saw  in  the  Sierra 
Morena  were  much  finer,  and  might  have  been  had  for.  6/.  For 
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these  there  is  a  longer  distance  to  travel^  and  then  the  seriou$ 
inconvenience  of  the  greater  length  of  voyage.  I  apprehend  no- 
thing but  steam  will  ever  answer  for  this  purpose,  nor  will  our 
navigation  be  complete  for  this  and  many  other  uses,  until  by 
the  Archimedean  screw,  or  other  simple  propeller,  and  machinery 
to  take  up  little  room,  and  the  help  of  sails,  these  voyages  can 
be  made  at  little  cost  Nearly  every  superior  race  of  animals 
we  possess  is  exotic,  and  the  result  of  judicious  crosses  with  the 
native  breeds;  and  there  appears  no  reason  why  the  cattle  of  Spain 
should  not  in  our  hands  attain  even  greater  excellence  than  in  those 
of  their  present  proprietors,  with  their  scanty  and  insufficient 
pastures.  There  is  no  doubt  that  our  dairies  might  be  improved  by 
the  cows  from  Gruyere,  and  the  mode  of  making  butter  by  adopting 
some  of  the  plans  followed  in  those  of  Holland,  where  the  best 
butter  is  cured  in  the  heat  of  summer,  at  which  period  we  cannot 
e£Eect  it. 

With  respect  to  the  cattle  from  Estremadura,  they  should  be 
purchased  in  the  neighbourhood  of  Badajos,  and  probably  Merida, 
at  the  end  of  May  or  beginning  of  .June,  and  driven  to  Ayamonte, 
or  some  place  on  the  coast,  for  embarcation.  Those  of  Lower 
Andalusia,  where  vast  herds  are  bred  below  Utrera,  and  at 
Medina  Sidonia,  would  probably  be  better  embarked  at  Cadiz  or 
in  the  vicinity.  A  curious  ground  for  observation  on  the  results 
of  feeding  these  animals  will  be  the  effect  of  moist  and  succulent 
food  during  summer.  In  the  vast  tracts  they  roam  over,  in  the 
southern  and  central  districts,  the  forage  is  extremely  dry  and 
scanty  during  that  period,  the  water  forming  a  great  part  of  their 
subsistence.  It  is  by  no  means  improbable  it  may  lead  to  a  great 
and  permanent  improvement  in  them. 

The  laws  respecting  the  Mesta  or  Merinos  are  still  in  force, 
but  the  proprietors  of  the  lands  over  which  they  have  a  right  of 
.pasture  are  daily  finding  out  methods  of  curtailing  the  nuisance 
and  loss  this  absurd  mode  of  protection  of  a  particular  branch  has 
entailed  on  the  whole  country.  I  have  not  the  least  doubt  that, 
before  any  long  period  elapses,  the  whole  system  will  follow  that 
of  the  convents  and  be  numbered  with  the  relics  of  past  ages. 
There  are  two  points  to  attend  to  in  this  important  question. 
The  pasturages  of  Estremadura,  which  serve  them  in  winter,  will 
require  other  stock,  whilst  those  who  live  in  the  lofty  mountains 
between  the  Castiles,  where  the  sheep  cannot  remain  in  winter, 
must  find  the  means  of  providing  them  with  winter  quarters 
nearer  home.  This  I  conceive  there  would  be  little  difficulty  in 
managing.  They  begin  to  talk  of  turnips  and  other  winter  pro- 
vender in  different  parts  of  Spain,  but  any  considerable  change 
from  ancient  routine  is  yet  far  distant.  The  most  important  alte- 
ration I  observed  was  the  partial  introduction  of  hedges  and  en- 
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XXVI.— On  the  Construction  of  Cottages. 
By  the  Rev.  Copinger  Hill. 

PRIZE  E88AY. 

I  TAKE  for  granted  that  the  Society  desires  to  encourage  the  erec- 
tion of  cottages,  in  which  due  regard  to  the  comforts  of  light* 
space,  warmth,  ventilation,  and  freedom  from  damp,  are  made  to 
coincide  with  a  fair  interest  on  capital  expended. 

Cottages  are  too  much  in  the  hands  of  speculators,  who  exact 
an  exorbitant  rent  for  very  inferior  accommodation.  The  owners 
of  estates  are  deterred  from  erecting  them  by  dread  of  the  ex- 
pense :  feeling  that  they  cannot  demand  and  take  from  a  poor 
man  such  a  rent  as  would  repay  them  for  their  outlay.  If  I  should 
succeed  in  inducing  gentlemen  of  landed  property  (by  pointing 
out  an  economical  mode  of  building  comfortable  cottages)  to  turn 
their  attention  to  the  subject,  I  shall  be  amply  repaid  for  the 
trouble  of  furnishing  the  required  information.  Now  being  my- 
self owner  of  a  considerable  number  of  rural  cottages,  rented  on 
fair  terms,  I  am  able  to  say,  from  the  experience  of  several  years, 
that  the  rents  are  paid  with  as  much  regularity  as  the  Govern- 
ment dividends ;  and  that  the  total  loss  upon  twenty- five  cottages 
in  twelve  years  amounts  to  less  than  20jp.  :  so  that  persons  need 
not  entertain  any  dislike  to  this  description  of  investment,  from  * 
the  difficulty  of  collecting  the  rents ;  and  I  trust,  by  the  time  I 
have  finished  this  article,  they  will  be  also  fully  assured  that 
cottage-building  is  not  altogether  an  unprofitable  investment  of 
capital. 

I  have  prepared  estimates,  item  by  item,  for  various  kinds  of 
cottages :  such  as  walls  of  brick,  or  stud-work  plastered  on  both 
sides ;  roofs  of  sawn  timber,  and  slate  or  tile ;  cast-iron  window- 
casements,  &c. ;  but  upon  reconsideration  I  abandon  all  of  them 
but  two,  which  are  especially  suitable  to  rural  purposes.  Of  these 
I  shall  give  a  detailed  account,  so  that  gentlemen  may  be  their 
own  architects^  employing  only  journeymen  tradesmen,  and  pur- 
chasing their  materials  at  the  usual  retail  price :  I  do  not  mean 
the  price  at  which  they  may  be  got  by  the  trade,  but  that  at  which 
any  person  may  buy  them  without  indulgence  from  the  wholesale 
dealer. 

The  space  I  consider  necessary  for  the  accommodation  of  a 
rural  labourer's  family  is — a  dwelling-room,  about  13  feet  square ; 
a  pantry  or  cellar,  about  8  feet  by  13,  including  the  stairs  and  a 
closet  under  them ;  and  two  bed-rooms  over  these. 

The  outer  door  should  <q>en  into  the  dwelling-room,  instead 
of  making  the  pantry  a  sort  of  entrance-hall,  as  some  recom- 
mend. 


On  t/ie  Construction  of  Cottages, 


357 


The  ligbt  required  for  the  dwelling-room  is  famished  by  a 
window  3  feet  6  inches  by  3  feet,  and  should  be  placed  near  the 
fire-place,  in  order  that  the  housewife  may  have  the  advantage  of 
the  declining  light  as  long  as  possible^  while  seated  at  her  needle. 
The  bed-room  and  pantry  windows  may  be  2  feet  6  inches  by  2 
feet.  The  dwelling-room  windows  may  be  fixed  ;*  the  others  re- 
quire an- open  casement.  Ventilation  requires  a  height  of  8  feet 
below  stairs,  and  6  feet  4  inches  above :  the  height  will  be  15 
feet,  including  the  floor.  I  do  not  like  the  low,  thin- walled, 
slated  cottages  one  sometimes  meets  with  in  gentlemen*s  grounds. 
A  bed-room  on  the  ground  floor,  especially  on  a  clay  soil,  is  not 
desirable. 

Warmth  and  dryness  cannot  be  ensured  unless  the  walls  are 
14  inches  thick ;  or  9  inches,  and  battened  within ;  or  stud-work, 
and  plastered  on  both  sides. 

The  aspect,  if  possible,  should  be  a  point  or  two  to  the  west- 
ward of  south. 

In  large  towns  there  is  little  choice  of  building  materials: 
brick,  and  slate  or  tile,  are  necessarily  used,  and  foreign  timber ; 
and  where  houses  stand  thickly,  durability  and  warmth  may  be 
consistent  with  9-inch  walls  and  slight  carpenters'  work ;  but  in 
the  country  it  is  not  so :  there  we  have  a  variety  of  materials,  and 
to  rural  cottages  I  shall  chiefly  confine  my  attention. 

Moreover,  a  difierent  kind  of  accommodation  is  required  in 
town  and  country.  In  the  former  there  is  no  occasion  for  ovens, 
or  cellarage,  or  large  pantry,  and  but  little  for  coppers:  the 
chimneys  and  fire-places,  and  the  entire  building,  may  conse- 
quently be  on  a  reduced  scale. 

The  cost  of  cartage  in  the  country  is  small,  compared  with  what 
it  is  in  towns :  and  here  I  would  observe  that  all  my  estimates  are 
exclusive  of  carting,  and  give  the  money  price  paid  within  six 
months. 

On  the  whole,  I  recommend  a  cheap  material  for  walls,  such 
as  stone  or  clay,  in  preference  to  brick  or  stud  work,  as  well  on 
account  of  warmth  as  that  the  builder  may  not  be  tempted  to 
stop  short  at  3  feet  perpendicular  height  of  wall  on  the  chamber 
story,  and  gain  the  required  height  by  means  of  a  coved  ceiling. 

I  recommend  also  straw,  or  reed,  or  sedge,  as  a  covering,  both 
from  the  uniform  temperature  preserved  by  them  and  their  rea- 
sonable cost.  No  one  who  has  not  experienced  it  dan  conceive 
die  discomfort  of  a  cottage  covered  with  tile  or  slate.  Ask  the 
inhabitants,  and  they  will  tell  you  what  they  suffer  from  heat  in 


*  Every  inhabited  room  should,  I  think,  have  a  window  to  open,  and  a 
fireplace.  An  air  drain  round  the  building  is,  in  damp  tituationi,  highly 
usemi Braybrooks. 
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summer  and  cold  in  winter.*  A  thatched  roof  (the  straw  being 
threshed  by  the  flail,  and  not  by  machine)  will  last  thirty  years  or 
more,  being  once  ''roved*'  or  ''ridged/'  at  a  trifling  cost,  during 
that  period.  In  the  meantime  the  difference  in  prime  cost  be- 
tween slate  and  thatch  will  have  accumulated  sufficiently  to  pay 
for  a  new  roof. 

Cottagers  like  to  have  things  to  themselves.  There.  Inust  be 
no  common  oven  or  copper ;  neither  is  it  necessary  to  have  the 
oven  or  copper  in  a  distinct  apartment  from  the  dwelling-room. 
The  mother  of  a  family  can  attend  to  the  children  while  she  is 
"washing,"  or  "baking,"  or  "brewing,"  if  these  operations  are 
carried  on  in  the  dwelling-room,  but  not  otherwise. 

The  chimney  must  be  an  open  one,  4J  feet  in  the  dear,  and 
the  jamb  must  be  2  feet  1 J  inches  deep.  The  back  of  one  chim- 
ney, which  is  the  partition  between  the  two,  must  be  9  inches  : 
thus  the  base  of  the  double  chimney  will  be  5  feet  by  6  feet,  out- 
side measure,  having  the  mouth  of  the  oven  on  one  side  of  it. 
The  copper,  which  is  a  tenant's  fixture,  may  be  beside  the  oven. 
The  grate  is  also  a  tenant's  fixture,  and  so  are  the  shelves. 

Leaded  casements  are  the  most  usual  in  cottages,  but  they  are 
cold  and  fragile.  The  square  form  is  more  desirable  than  the 
diamond.  Cast-iron  are  neat  and  durable  :  they  may  be  of  any 
form,  diamond  or  square^  but  they  are  expensive.  Wooden  are 
cheaper  than  either  of  the  above. 

Stone-work,  14  inches  thick,  and  rendered  inside  with  lime- 
mortar,  is  warm  and  durable,  and  well -looking ;  and  in  those  dis- 
tricts in  which  stone  may  be  had  for  little  more  than  the  raising, 
can  be  employed  to  advantage.  Clay  walls  made  in  the  manner 
I  shall  describe,  and  protected  by  thatch,  are  as  warm  almost  as 

durable  (quite,  says  Mr.  M  ,  stew&rd  to  Lord  A  ),  and, 

with  a  little  timely  attention  to  repair,  look  as  well. 

The  ceiling  may  be  either  of  lime-mortar  or  of  clay.  The 
former  I  should  adopt,  if  the  walls  are  of  stone ;  the  latter  if  of 
clay.  But  of  this  hereafter.  Sometimes  the  ceiling  is  between 
the  joists,  by  which  a  saving  is  eff*ected,  as  less  materials  are  re- 
quired than  for  ceiling  over  the  floor-joists,  but  the  plan  is  not  a 
good  one.  Dust  is  apt  to  fall ;  and,  moreover,  joists  of  the 
scantling  I  recommend  require  to  be  "  stayed  "  between  by  short 
pieces  of  wood^  placed  zig-zag;  and  ceiling  between  the  joists 
would  expose  these  to  view. 

All  ceiling  may  be  dispensed  with  by  "  filleting"  the  floor- 
boards, not  rabeting.  In  filleting,  the  under  edge  of  each  floor- 
board is  cut  away,  and  a  fillet  one  inch  wide,  and  three-fourths  of 

*  From  long  experience  I  have  found  slate  roofs  far  preferable  to  any 
other  covering  for  cottages  and  bams.  Thatch  soon  penshes  in  Essex. — 
Braybrooke. 


On  the  Construction  of  Cottages. 


359 


an  inch  thick>  is  introduced.  This  plan  prevents  the  dust  from 
fallings  but  exposes  the  stays.**  Neither  this  plan  nor  ceiling 
between  the  joists  is  worth  adopting,  in  my  opinion.  Filleting  is 
excellent  for  granary-floors. 


 I  I  

FUleUng. 

Clay  for  building  should  be  a  clay-marl.  If  the  clay  is  not 
good,  chalk  and  road -grit  should  be  mixed  with  it.  The  propor- 
tions of  clay  and  chalk  may  depend  on  the  goodness  of  the  clay, 
and  the  facility  of  procuring  chalk.  With  moderate  clay,  say 
seven-tenths  clay,  two-tenths  chalk,  and  one-tenth  road-grit. 

The  clay  and  chalk  are  raised  and  carted  to  a  convenient  spot 
of  hard  ground,  where  they  are  beaten  to  pieces  by  a  heavy  prong, 
and  the  stones  picked  out,  and  formed  into  a  circular  bed  1  foot 
thick,  and  20  feet  diameter. 

The  bed  is  well  watered,  and  trodden  by  horses ;  and,  while 
trodden,  one  man  shakes  short  straw  upon  it  with  a  fork,  while 
another  pulls  it  about  with  his  prong,  and  throws  the  outside  por- 
tions under  the  feet  of  the  horses,  and  supplies  a  sufficiency  of 
water.  It  can  hardly  be  too  much  trodden.  The  clay-dauber's 
joke  is,  '*  You  spoil  it,  if  you  tread  it  too  much.'*  A  small  cart- 
load of  straw,  or  the  buck  of  a  waggon-full,  may  be  used  to  such 
a  bed  as  I  describe.  It  is  then  rounded  up,  and  covered  with 
straw  till  wanted  for  use.  When  used,  it  is  somewhat  moister 
than  brick-earth  prepared  for  moulding. 

A  pinning  of  stone-work  14  inches  thick  and  1  foot  out  of  the 
ground  is  prepared ;  the  clay  is  carted  and  laid  in  heaps  beside 
the  pinning.  One  man  gets  upon  the  pinning  with  a  small  three- 
tined  fork  ;  his  partner  throws  up  to  him  small  lumps  of  clay,  the 
size  of  a  double- fist,  which  he  adroitly  catches  on  his  fork,  and 
deposits  smartly  on  the  wall,  walking  backwards.  A  height  of 
20  inches  or  2  feet  is  built  at  one  time ;  at  intervals,  as  the  work 
proceeds,  the  workmen  coax  the  sides  of  the  wall  with  their  tools, 
and  get  it  straight  and  erect :  it  is  then  left  to  dry  for  a  few  days 
or  longer;  all  depends  on  the  weather.  When  sufficiently  dry 
another  course  is  laid  on  till  the  requisite  height  is  obtained.  As 
the  wall  rises,  window-frames  and  door-frames  are  fixed;  and 
when  the  roof  is  on,  the  dauber  with  his  trowel  cases  the  wall 
inside  and  out  with  clay,  corrects  all  defects  and  irregularities, 
and  leaves  it  smooth  and  white.  The  clay  for  casing  is  prepared 
with  more  care  than  for  the  body  of  the  wall:  old  clay-wall 
worked  up  afresh  makes  the  best  casing. 
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The  wall  so  built  retains  its  fresh  appearance  for  very  many 
years  under  thatch,  and  when  repair  becomes  necessary  may  be 
renewed  again  at  a  cost  of  Zd,  per  square  yard,  all  expenses  in* 
eluded;  and  the  second  coat  is  as  durable  as  the  first.  The 
writer  has  clay  walls  covered  with  thatch,  which  hare  been  thus 
repaired  within  a  few  years,  after  standing  forty  years.  Sometimes 
the  casing  of  a  new  wall  is  delayed  for  a  year.  Some  persons, 
Dixon  among  others,  recommend  rough-casting  these  walls  with 
lime-mortar  ;  but  that  plan  fails — the  rough-cast  soon  comes  ofiF. 

If  it  is  wanted  to  carry  walls  up  a  considerable  height  in  one 
season,  clay-bricks  20  inches  by  14  inches,  and  6  inches  ttiick, 
roust  be  formed  and  dried  in  the  sun  for  a  portion  of  the  wall : 
these  may  be  set  in  clay-mortar  at  any  period  of  the  erection. 
A  very  excellent  parsonage- house  has  been  built  in  this  way. 
The  clay  is  worked,  the  wall  built  and  faced  complete,  for  1*. 
per  square  yard  and  beer ;  2*.  6rf.  in  the  pound  is  allowed  for 
beer  in  all  trades  on  the  amount  of  labour,  which  will  bring  the 
square  yard  of  clay  wall  to  1«.  \\d.\  add  thereto  \\d,  per  square 
yard  for  raising  clay  or  chalk  (chalk-rubbish  may  be  had  at  the 
lime- kilns  gratis)  and  sweeping  up  road-grit,  and  3d.  per  square 
yard  for  straw,  and  the  total  cost  of  1  square  yird  of  clay- wall  is 
15.  6d.,  exclusive  of  carting  and  the  use  of  horses.  The  straw 
used  is  the  shoVt  wheat-straw  thrown  out  of  the  barn,  fit  only  for 
littering  the  yards,  not  good  enough  for  thatch  or  the  riding- 
stable.  This  wall  requires  no  further  plastering  inside  to  make  it 
fit  for  occupation. 

In  estimating  the  cost  of  stone-work  I  shall  put  the  stone  at 
l^d.  per  bushel,  that  being  the  price  it  is  sold  for  hereabouts; 
the  cost  of  throwing  out  building- stone  from  the  gravel -pits  is 
12rf.  per  score  bushels  only :  but  I  fix  the  price  of  I  Jd.  a  bushel, 
because  stone  is  a  saleable  commodity,  which  clay  it  not;  but 
where  stone  is  plentiful  it  may  almost  be  taken  like  c^ay,  at  the 
cost  of  raising  it. 

A  rod  of  14-inch  stone-work  requires  200  bushels  of  stone. 

s.  d. 

Cost  of  stone  per  square  yard  •       .       •       •       0  10 
Lime  1^  bushel,   do.   do.    at  5d.  per  bushel    .       0  7i 
Sand  1^    do.      do.    do.    at  Id.       do.        .       0  1^ 
Labour  and  beer  ......       1  1^ 


Cost  of  a  square  yard  of  stone-work    .       .       2  8} 


But  in  the  stone- work  of  this  neighbourhood  the  corners  of  the 
house,  and  the  sides  of  the  doora  and  windows,  must  be  brick ; 
the  additional  cost  per  square  yard  on  this  account  will  be  near 
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enough  for  our  purpose  at  4(f*  Thus  the  total  cost  of  stone-work 
is  3«.  0\d,  per  square  yard. 

In  a  double  cottage,  each  containing  the  accommodation  above 
stated,  the  outside  measure  will  be  50  feet  in  length  by  1 5  feet  in 
width,  by  15  feet  high.  * 

A  double  chimney  in  the  middle  requires  1600  of  bricks  at 
3«.  4c/.  per  hundred. 

£. 

Cost  of  bricks      .       .        .       .  2 


16  bushels  of  Hme,  at  bd, 
16    do.    of  sand,  at  Id. 
4  lbs.  of  hair,  at  2d. 
Labour  and  beer 

Cost  of  chimney 


s. 
13 
6 
1 
0 
2 


d. 
4 
8 
4 
8 
6 


£4   4  6 


N.B. — Hair  is  bought  at  the  tanners'  at  16*.  per  112  lbs. 
I  put  it  at  2d.  per  lb.  in  these  estimates. 

One  oven  sufficient  to  bake  3  stones  of  bread  requir 

£.  s. 

500  bricks,  at  3*.  4rf.  .        .       0  16 

5  bushels  of  11  me,  at  5<f .  .  .  0  2 
5  do.  sand,  nild.  .  .  0  0 
}  lb.  hair,  hi  2d.  .       .        .       0  0 

Laboiur  and  beer  .       •       .       0  14 


bat 


d, 
8 
1 
5 
1 


Cost  of  one  oven 


£l  13  9 


Cost  of  two  ovens  3/.  1*.  6d. 
One  hujidred  cottage  paving-bricks  will  do  more  than  3  square 
yards^  at  4^.  7d.  per  100. 


Cost  of  bricks  for  1  square  yard 

sand 
Labour  and  beer 

Cost  of  1  square  y^d  . 


s.  d. 

1  6 

0  0^ 

0  4i 

1  11 


Cost  of  paving  about  61  square  yards,  5/.  16;.  lid. 
A  skirting  will  be  required :  it  may  be  made  by  means  of  old 
thin  paving  brick  set  on  edge,  against  which  the  flooring  bricks 
are  laid.  About  130  feet  in  length  of  this  work  will  be  required^ 
as  it  is  not  necessary  to  skirt  the  partitions,  the  pinnings  of  which 
are  of  4-inch  brick- wor]c>  and  may  cost  in  all  6s.  If  old  bricks 
cannot  be  procured  the  brick-maker  will  readily  make  a  few  tiles 
of  the  best  material  for  the  purpose. 

Skirting,  6^. 
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One  bunch  of  ceiling-lath^  which  costs  \s.  9d.,  will  cover  4 
square  yards. 


Cost  of  lath  per  yard 
Hair,  |  lb. 
Nails 

Lime,  i  bushel 
Sand,  i  do. 
Labour  and  beer 


Cost  of  ceiling  per  square  yard 


s, 

0 

0 

0 

0 

0 

0 


2 

4i 


I  4i 


Cost  of  ceiling  132  square  yards,  above  and  below,  8/.  19^.  9(2. 

But  very  excellent  ceilings  and  rough-cast  for  partitions  may 
be  made  with  clay  on  a  coarse  rough  sort  of  lath  of  small  value. 
The  writer  of  tbis  article  brings  home  from  the  wood  bundles  of 
ash  and  sallow  poles  about  12  or  15  feet  long,  too  slight  for  hop- 
polies.  They  are  tied  in  bundles  for  sale,  at  the  usual  price  of 
Is,  4rf.  per  bundle  of  twenty-four  poles ;  the  thin  knotty  ends, 
which  will  not  bear  riving,  are  then  cut  off,  leaving  the  other  end 
7  feet  long.  These  latter  are  split  and  shaved  and  packed  in 
bundles  of  sixty  each,  at  a  cost  of  Is.  per  bundle :  the  cost  of  a 
bundle  of  this  lath  is  therefore  that  of  1^  bundles  of  poles,  in- 
creased by  the  cost  of  riving  and  shaving,  or  2.^.  8d. :  but  the  re- 
maining knotty  ends  are  worth  6rf.  per  bundle,  leaving  the  Cost  of 
a  bundle  of  lath  at  2s.  2d. ;  each  bundle  suffices  for  6  square 
yards. 

s. 

.       .  0 


Cost  of  lath  for  1  square  yard 


Cost  of  naiis 
Labour  and  beer 


do. 
do. 


d. 
4J 
2 
6 


1  Oi 


Cost  of  1  square  yard        .       .       •  . 
Total  cost  of  ceiling  132  square  yards  with  clay    £6  1^  6 
One  bunch  of  rough-cast  lath  will  do  4  yards  and  costs  2^.  Sd. 


Lath  for  rough-cast  per  yard 
Hair  1  lb.  do. 
Nails  do. 
Lime  •}  bushel  do. 
Sand  i  bushel  do. 
Labour  and  beer  do. 


s.  d. 

0  8 

0  2 

0  3 

0  3f 

0  0| 

0  6i 


Cost  of  rough-cast  for  1  yard      •       •       .       .2  0^ 
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Cost  of  plastering  51  square  yards  of  inside  parti- 
tions with  lime  mortar,  at  2s.  0\d,  per  yard      £5    3  Of 

Cost  of  plastering  51  square  yards  of  inside  parti- 
tions with  clay,  at  Ij.  0^^.  per  yard   .       .    .^2  13  1^ 

Of  outside  wall  there  will  be  about  208  square  yards,  which 
must  be    rendered  "  within  if  built  with  stone. 

s,  d, 

■y  bushel  of  lime  per  yard  .  •  .  .  .  0  3i 
4  bushel  of  sand    do.       .       .        .       •       •    0  Of 

i  lb.  of  hair  do  0  U 

Labour  and  beer   do.       .       .       .       .  .03 

Cost  of  rendering  per  yard         .       .       .       »    0  8i 

Cost  of  about  208  square  yards  of  stone-work     £,  s,  d. 

at  3^.  Oid  31  12  8 

Rendering  the  same  within  at  S^d.       .       .       7    7  4 

Total  cost  of  stone-wall  fit  for  occupation       .   £39   0  0 

If  the  walls  are  built  of  clay,  14  fnches  thick,  there  will  be 
required — 

£.  s.  d, 

14  square  yards  of  stone-pinning  at  3s,  Oid,  .  2  2  7 
194      do.  clay  at  Is.  6d.        .       .      14  11  0 

Total  cost  of  clay-wall  fit  for  occupation        .   £l6  13  7 
WindotDS. 

Each  of  the  dwelling-room  windows  is  10^  square  feet. 
Each  of  the  other  windows  is  5  square  feet. 
There  will  be  required  51  square  feet  of  windows. 

£.  s.  d. 

51  square  feet  of  wooden-frame  hi  Sd.  .       .       1  14  •  0 

51       do.        casements  aiSd.        .       .       1  14  0 

51       do.        glazing  at      6(i.       .       .       3  16  6 

£7    4  6 

Total  cost  of  windows  with  oak-sill  and  deal- 
frames  1|  inches,  and  lintel,  hinges,  and  fast- 
enings complete,  except  painting       .  .£746 

N.B.  The  window-stiles  will  be  of  wood,  and  the  panes  so  arranged 
as  to  have  12  in  each  window. 
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For  inside  partitions  the  studs  should  be  4  inches  by  2  inches, 
standing  upon  a  sill  4  inches  by  3  inches^  and  nailed  to  the  floor- 
joists  and  tie-beams. 

£.  i,  d. 

Framing  about  5^  square,  at  3*.  .  .  .  0  16  6 
Material  for  do.  at  20^.  .  .  5  10  0 
About  20  running  feet  of  4-inch  pinning       .       0   6  0 

Total  cost  of  stud-work  for  partitions    .       .     £6  12  6 


Stairs- 

To  rise  8  feet,  being  2  feet  6  inches  broads  made  of  {•mch 
Memel  timber,  strings  to  do.  9  inches  by  1  ^  inch. 

£.  s.  d. 

In  all,  suppose  30  feet  at  Sd.  per  foot  .       .       10  0 

Cost  of  2  pairs  of  stairs     ....     £2    0  0 

2  doors  to  closets  under  the  stairs  complete,  at  9^.    0  18  0 

^  square  of  stud- work  to  closets  .       •       .       0  11  6 

5  square  yards  of  clay-plastering  to  do.         .0  5  2i 

•  •  - 

Total  cost  of  closete       .       .       .  .    £\  14 


The  ceiling-joists  for  the  chambers  will  be  1  foot  apart,  42  of 
them  will  be  required  about  13  feet  long  each,  and  2^  inches  by 
1 1  inches ;  they  will  be  partly  supported  from  the  rafters. 


£.  s.  d. 

Materials  for  6  squares,  at  Ss,  6d.  .  .  2  110 
Labour  and  nails,  6  squares,  at  .       •       0  18  0 


Total  cost  of  carpenter's  work  for  chamber- 
ceiling   £3    9  0 


Chamber-Jloor, 
Floor-boards  j  inches  white  deaL 

Floor-joists  6  inches  by  I  ^  inch  white  deal«  and  1  foot  apart. 


£.  s.  d. 

Framing  6  squares  of  joists  at  29.  6cf.    .       .       0  15  0 

Framing  6  squares  of  floor  at  5;.  .        .        .       1  10  0 

Materials  11  11  0 

Bond- timber  for  the  joists  to  rest  on     .       .       0  15  0 

200  feet  of  tile-skirting      .       .       .       .       0    9  0 


Total  cost  of  chamber-floor        .       .       .    i^l  5   0  0 
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Doors, 

Outside  door-jambs  4 J  inches  by  3  inches. 
Outside  oak-sill  4J  inches  by  4  inches. 

Door  1  inch  thick,  2  feet  9  inches  wide,  5  feet  10  inches  high, 
1  inch  ledges,  the  door- studs  being  rabbeted. 

Each  door  complete,  painted  and  hung  •  .£170 

Inside  doors  |-inch  board,  hung  on  the  studs,  which  are  rab- 
beted, and  oak-sill,  each  door  13^. 

£.  s.  d, 

2  outside  doors  at  1/.  7s.  each  .  .  •  2  14  0 
6  inside  doors  at  13«.        .        .       «        .       3  18  0 


Total  cost  of  doors  ^^6  12  0 


Thatched  Roof. 

Larch  poles  make  excellent  rafters  for  a  thatched  roof,  if  pro- 
perly seasoned :  they  may  be  purchased  as  the  thinnings  of  plan- 
tations in  almost  all  situations ;  the  smallest  of  them,  and  the  small 
ends  of  the  largest,  may  be  chopped  into  single  rafters :  others 
may  be  sawn  into  two,  while  some  will  make  four.  The  smallest 
of  the  ends  will  work  in  round  the  hips  of  the  roof;  for  I  intend 
it  to  be  what  is  called  cap-ended,  that  is,  having  no  gables.  The 
cost  of  larch  varies  of  course,  but  we  shall  not  put  it  too  low  at 
\s.  for  a  rafter  1 1  feet  long;  I  think  I  should  be  nearer  the  mark 
at  9d.  Nails,  sawing,  framing  done  for  5«.  or  6«.  per^square  of 
100  feet.  Lath  for  thatcher,  cost  1^.  6d.  or  2«.  per  square ;  being 
done  with  listings  (thin  slabs)  or  rough  lath.  A  ton  of  straw, 
threshed  by  flail,  costing  40^.,  will  cover  more  than  3  squares, 
say  \2s,  6d.  for  1  square. 

Thatcher  4^.  6a?.  per  square  and  beer,  say  5s. 

Brotches,  nails,  and  rope-yarn,  2s.  6d. 

There  will  be  required  for  wall-plates  and  end-beams  130  feet 
run  of  stuff  6  inches  by  4 J  inches ;  this  may  be  of  foreign  timber, 
or  any  other  suitable  wood :  I  put  it  at  2s.  4d,  per  cubic  foot, 
which  is  the  price  of  Memel  timber. 

The  rafters  will  be  16  inches  apart  from  middle  to  middle. 

£.  s.  d. 

Cost  of  plates  2160 

27  pairs  of  rafters  11  feet  long  .  .  .  .  .  2  14  0 
4  hip-rafters  14  feet  long  .  .  .  •  •  •060 
250  feet  of  short  rafters  for  hips  .  .  .  .  -12  0 
Collar-beams  7^  feet  long,  and  6  inches  by  H  inch   .  •086 

1  ridge-board  36  feet  long,  and  5  inches  by  1^  inch  »  -040 

2  perlines  about  45  feet  long  each,  being  larch         •  -090 
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£,  s.  d. 

2  tie-beams  over  the  partitions  5  inches  by  2^  inches,  15  feet 

long  each  0    7  0 

Framing  12^  squares,  at             .        .       .        .        .    3  15  0 
Straw  for  about  14  squares  of  thatchers*  measure,  at  12^.      l       q  q« 
And  thatcher  for  labour,  brotches,  &c.,  at  *ls.  6d.      .       .  J 
130  feet  of  cants  to  cut  the  straw  to,  at  lid,  per  foot  .  .0163 
12i  squares  of  thatchers'  lath,  at  U.  6c/  0  18  9 


Total  cost  of  thatched  roof        .       .        £21  16  6 


The  whole  ground-plan  of  the  double  cottage  here  described 
and  the  gardens  may  be  about  one  quarter  of  an  acre.  A  fence 
will  be  required  all  round,  in  length  about  26  rods.  This  may 
be  a  ditch  and  bank,  or  bank  only  with  a  live  fence  of  whitethorn. 
The  whole  of  this  may  be  done  at  2s.  per  rod,  finding  the  white- 
thorn plants  and  putting  on  a  dead  fence  to  protect  it  in  the  first 
instance.  Two  small  gates  will  be  required.  The  whole  cost  of 
fencing,  gates,  and  necessary  out-builclings  may  be  put  at 
9L  lis.  8d.,  including  a  trifle  for  painting  windows  and  sundries. 

Total  Cost  of  Cottage  with  Clay  Walls  and  Thatched  Roof. 


Chimneys 
Ovens 
Paving 
Skirting 
Clay  ceiling  . 
Clay  partitions 
Clay  wall 
Windows 

Stud-work  of  partitions 

Stairs  . 

Closets 

Ceiling-joists,  &c.  . 
Chamber-floors 
Doors  • 
Roof  . 

Out-buildings,  &c. 


£. 

s. 

d. 

4 

4 

6 

3 

7 

6 

5 

16 

11 

0 

6 

0 

6 

17 

6 

2 

13 

li 

7 

16 

13 

7 

4 

6 

6 

12 

6 

2 

0 

0 

1 

14 

8i 

3 

9 

0 

15 

0 

0 

6 

12 

0 

27 

16 

6 

9 

11 

8 

Total  cost  of  two  cottages  .  £120  0  0 
Cost  of  one  cottage    .       •     £60   0  0 


•  An  advertisement  appears  in  the  Bury  paper  this  winter  offering  to 
cover  buildings  with  reed  and  a  roving  of  sedge  at  11.  Ss.  per  square 
complete. 

Nj5.— Reed  thatching  requires  no  lath. 
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Cost  of  Cottage  with  Stone  Walls  and  Thatched  Roof  and  Lime- 


Ceilings,  &c. 

£.  8.  d. 

Chimneys   4   4  6 

Ovens        .       .       •       .       .  3  16 

Paving   5  16  11 

Skirting   0    6  0 

Lime  ceilings       .       .       .        .  8  18  9 

Lime  partitions     .        ,        .        .  5    3  0} 

Stone  wall   .       .       .       .       •  39    0  0 

Windows     .       .       .       .       .  7    4  6 

Stud  partitions     .       •       .       .  6  12  6 

Stairs   2    0  0 

Closets   1  14  8J 

Ceiling,  joists,  &c.        •       .       .  3    9  0 

Floors   15    0  0 

Doors         >.       •       .       .       .  6  12  0 

Roof   27  16  6 

Out-buildings,  &c.        .               .  9  11  8 


Total  cost  of  stone  cottage  £l46  17    7 J 


The  cost  of  building  cottages  containing  the  same  accommo- 
dation as  those  I  am  describing,  wjth  any  other  material  than 
stone,  and  clay,  and  thatch,  is  so  great  that  no  persons  will  be 
likely  to  take  them  in  hand  to  whom  estimates  are  any  object^ 
and  on  that  account  I  do  not  furnish  them. 

It  will  be  observed  that  in  giving  my  estimates  I  did  not  confine 
myself  to  the  exact  dimensions  as  far  as  inches  ;  thus  the  inside 
width  of  the  cottage  is  in  reality  only  12  ft.  8  in.  instead  of  13  ft. 
But  this  is  not  material.  The  price  of  materials  and  labour  will 
doubtless  vary  in  different  districts ;  but  the  sum  total  will  not  be 
far  different  from  mine.  My  calculation  is  made  for  the  central 
part  of  Suffolk.  The  cottage  I  have  described  is  of  a  superior 
description  to  those  generally  inhabited  by  agricultural  labourers, 
and  the  rent  may  fairly  be  put  at  3/.  3«. 

Labourers  are  sensible  of  the  comfort  of  good  houses^  and 
would  be  able  and  willing  to  pay  that  sum,  and  this  would  yield 
an  interest  of  5J  per  cent,  on  the  outlay ;  which,  added  to  the 
advantage  in  a  social  point  of  view  of  good  dwellings  for  the  poor, 
should  be  a  sufficient  inducement  to  the  gentry  to  adopt  this  mode 
of  improving  their  estates.  Gentlemen  who  have  timber  of  their 
own  may  bring  it  to  a  good  market  by  cottage-building ;  for  I 
have  allowed  2«.  4d,  per  foot  for  all  that  I  have  used.  Elm,  or 
poplar,  or  ash,  &c.,  do  as  well  as  foreign  timber  for  floors,  stair- 
cases^ ceilings,  joists,  wall-plates,  and  stud-work. 

One  further  suggestion  I  would  make  before  I  dismiss  this 
subject :  it  is  the  propriety  of  building  independent  apartments  of 
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small  dimensions  for  aged  women ;  so  that  those  who  object  to 
the  Union  House  may  continue  to  reside  in  the  neighbourhood 
of  their  friends. 

One  room,  13  feet  square,  will  be  sufficient,  in  which  the  bed 
will  stand ;  no  oven  is  wanted  ;  the  double  chimney  in  the  middle 
may  be  small,  say  3  feet  by  3  feet  at  the  base  ;  thus  leaving  a 
space  on  each  side  of  it ;  5  feet  by  3  feet  for  a  closet,  one  in  each 
house.  The  outside  measure  for  two  apartments  will  be  30  feet 
by  15,  And  8  feet  high  to  the  eaves.  It  will  be  observed  that  I  do 
not  recommend  ceiling  on  the  rafters,  because  the  additional  cost 
of  lath  and  plaster  almost  equals  the  saving  in  ceiling-joists ;  and 
the  cost  of  a  foot  or  two  more  in  height  of  clay-wall  is  hardly 
worth  thinking  of.  A  flat  ceiling,  too,  has  this  advantage,  that  in 
after  years  one  defective  rafter  can  be  removed  without  disturbing 
the  ceiling;  and  thatching- hooks  may  be  dispensed  with. 


£.  *.  d. 

Chimney        .       .       .       .       .       .  3  0  0 

Paving  39  square  yards      .       .        •       •  3  14  9 

Skirting   0  4  *  0 

Clay  ceiling   2  0  7i 

Clay  partitions   0  15  7^ 

Clay  walls   6  15  6 

"Windows   2  16  0 

Stud- work  of  partitions  and  closet-doors,  &c.  •  2  14  6 

Ceiling-joists           .       .               .       .  2  6  0 

Doors   2  14  0 

Roof   18  0  0 

Out-buildings         .       -       .        .       .  4  19  0 


Total  cost  of  two  cottages  .       .  £50   0  0 


The  rent  of  each  of  these  apartments  may  be  put  at  30«.,  which 
would  pay  6  per  cent. 


Scale  I  incll  to  a  fbot. 
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Chamber-Floor. 

/Bed-room.  g  Bed-room.  A  Stairs. 


Ground- Floor. 

a  Pantry.  c  Oven.  «  Stain. 

b  Keephig-room.  d  Copper.  /  Landing. 


XXVII. — Report  on  Drain- Tiles  and  Drainjoge,     By  Josiah 
Parkes^  Consulting  Engineer  to  the  Society. 

The  Society  had  offered  a  premium  of  ten  sovereigns  for  tbe 
drain-tile  which  should  fulfil  certain  specified  conditions;  but 
it  was  found  impossible^  in  the  show-yard^  to  authenticate  the 
facts  required  ;  consequently  this  prize  was  not  adjudged.  A 
silver  medal  was  awarded  by  the  Judges  to  each  of  the  follow- 
ing implements^  or  sets  of  tiles  exhibited :  viz.,  to  the  Tweed- 
dsde  Patent  Tile  and  Brick  Company^  London^  for  their  faand- 
tile  machine,  invented  by  the  Marquis  of  Tweeddale,  and  shown 
at  work ;  to  Mr.  F.  W.  Etheredge,  of  the  Woodlands,  near 
Southampton,  for  tiles  and  covers  produced  by  his  new  patent 
machine ;  to  Mr.  JcAn  Read,  35,  Regent  Circus,  Piccadilly, 
London*  for  specimens  of  cylindric  or  pipe-tiles  invented  by  him ; 
and  to  Messrs.  Ransome,  of  Ipswich,  for  a  Beart's  brick-madune 
improved  by  Mr.  A.  Stickney,  of  Ridgemont,  Holdemess.  Since 
the  meeting  correct  information  has  been  sought  for  as  to  the 
selling  price,  durability,  effectiveness,  &c.  of  the  several  kinds  of 
tile  rewarded  ;  and,  at  the  instance  of  the  Council,  the  writer 
has  visited  Mr.  Etheredge's  tilery  at  Eling,  near  Southampton,  as 
well  as  one  near  Penshurst,  in  Kent,  producing  the  pipe-tiles. 
The  dimensions,  weight,  and  price  of  these  various  tiles  are  ar- 
ranged and  contrasted  in  the  following  table  : — 
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KindofTUe. 

Internal 
Dimen- 

BiOD*. 

Area. 

Weight 

Length. 

Weight 
per  1000 
feet. 

Lineal 
feet 
per  ton. 

^  i 

Price  per 
thousand. 

Price  per 
lOtiOfeeC. 

In.  In. 

Sq.in. 

Lbs. 

In. 

Lbs. 

Ft. 

In. 

£.  «.  d. 

Jg.  s.  d. 

2(  by  2( 

6-75 

5500  tiles  and  soles. 

U4 

4631 

484 

0*55 

S    2  0 

1  15  4 

Etheredge  . 

2*—  H 

3«18 

5376  „ 

U4 

4527 

495 

0*65 

2i  —  U 

318 

5600      and  covers. 

H* 

4717 

475 

0-65 

|l  10  0 

1    5  S 

li-  U 

1'56 

5152  .. 

4928  „  and  soles. 

H* 

4338 

539 

0*65 

U-li 

1*56 

Ui 

4150 

516 

0*65 

Reftd'*  Na  I 

2-25dianr. 

3*97 

2844  pipe. 

12 

2844 

787 

0*40 

1  18  0 

1  18  0 

2*00  „ 

3-14 

2657  „ 

12 

2657 

843 

0*40 

1  14  0 

1  14  0 

3 

1-60  „ 

2-01 

1937  „ 

12 

1937 

1156 

0*35 

19  0 

1    9  0 

1*35  „ 

IMS 

1313  „ 

12 

1313 

1706 

0*35 

1    ft  0 

1   ft  0 

1-00  „ 

0-79 

1032  .. 

12 

1032 

2170 

0*25 

1    1  0 

1    1  0 

Tweeddale  Tile, — The  particulars  of  this  tile  were  obligingly 
furnished  by  Mr.  Thomas  Bennett,  of  Park  Farm,  near  Wobum, 
steward  to  his  Grace  the  Duke  of  Bedford.  The  machine  is 
well  known,  and  needs  no  description.  Mr.  Bennett  states  its 
advantages  to  consist  in  economising  the  labour  of  making  to  a 
small  extent ;  in  giving  a  greater  certainty  to  the  quantity  made  ; 
and  in  producing  a  better  article  than  tiles  of  the  same  kind 
manufactured  in  the  ordinary  manner.  This  superior  quality 
arises  from  the  greater  density  given  to  the  clay  in  passing  through 
the  machine  than  can  be  obtained  by  hand  labour.  The  price 
quoted  is  that  charged  by  Mr.  Bennett  from  the  kiln  to  the 
estate,  covering  a  moderate  manufacturer's  profit^  the  cost  of  the 
coals  used  to  bum  the  tiles  being  25^.  per  ton.  The  machine 
requires  a  man  and  a  stout  lad  to  work  it,  and  two  boys  to  carry 
the  tiles  to  the  drying  shelves.  He  considers  it  to  be  adequate, 
in  a  fair  season,  to  the  production  of  about  600,000  tiles,  and 
as  many  soles.  The  present  price  of  the  machine  is  40/.  The 
price  at  which  these  tiles  can  be  manufactured  and  sold  to  the 
public  is  stated  by  the  Company  to  vary  from  235.  6rf.  to  40«.  per 
thousand,  according  to  circumstances,  size,  and  the  price  of  coals, 
to  which  has  to  be  added  one-half  more  for  the  soles.  This 
machine  requires  a  pug-mill,  and  the  usual  appurtenances  of  a 
tilery.  About  nineteen  of  them  are  in  use  in  different  parts  of 
the  kingdom. 

Tile  and  Cover. — Mr.  Etheredge's  machine  consists  in  the 
adaptation  of  a  series  of  dies  of  a  peculiar  form  to  the  bottom  of 
a  pug-mill,  through  which  the  clay  is  expressed,  and  received  on 
mandrils  answering  to  the  form  of  the  die.  The  mill  erected  at 
his  works  at  Eling,  and  substantially  made  by  Messrs.  Ransome, 
contains  eight  of  these  dies.  It  is  driven  by  one  horse  at  a  time. 
The  horses  have  been  supplied  during  the  present  year  by  Mr. 
Webster^  of  Hounsdown,  a  neighbouring  agriculturist,  at  the  rate 
of  Is.  per  thousand  tiles  and  6d.  per  thousand  covers  or  soles.  He 
states  that  by  changing  the  horse  every  three  hours,  the  work  has 
been  satisfactorily  performed  by  two  blind  but  able  horses,  which 


Report  on  Drain'Tiles  and  Drainage. 


371 


cost  him  20/.  in  London.  This  machine  is  represented  as  capable 
of  producing  a  thousand  tiles  and  as  many  soles  or  covers  per 
hour ;  but  it  may>  perhaps,  be  advisable  to  consider  its  average 
work  in  a  season  at  8000  per  day.  The  hands  employed  are  one 
man  to  fill  the  mill;  two  boys  to  cut  off  the  pipes  and  place 
them  on  barrows ;  one  man  and  a  boy  to  wheel  away  and  set 
them  to  dry  on  frames  (provincially  termed  hakes),  covered  with 
cloth,  supported  on  iron  standards.  To  fill  the  kiln,  bum^  and 
draw  the  tiles,  two  men,  a  boy,  and  a  burner  are  required ;  the 
kiln  holding  36,000.  The  selling  price  for  the  current  year  of 
the  two  sizes  most  used  in  the  neighbourhood  is  stated  in  the 
Table,  as  given  to  the  writer  by  some  of  the  consumers.  Coals 
about  20^.  per  ton.  Mr.  Etheredge  contemplates  the  being 
able  to  reduce  this  price  by  fixing  fifteen  dies  in  a  mill  instead 
of  eight,  and  by  economising  several  items  of  cost  indicated 
by  his  experience  of  this  first  mill.  Much  ingenuity  has  been 
exercised  in  the  construction  of  the  mill  and  dies.  Two  tiles 
and  two  soles  or  covers  are  comprised  in  each  pipe  extruded 
from  the  machine,  which  being  nearly  severed  within  in  four  ver- 
tical lines  whilst  passing  through  the  die,  breaks  by  the  shrinkage 
consequent  on  drying  into  four  parts.  The  form,  dimensions,  and 
substance  of  the  tile  may  be  varied  from  the  perfect  hollow 
cylinder,  to  the  oval,  horse-shoe,  angular,  or  any  other  desirable 
figure.  The  price  of  the  mill  with  eight  dies  is  43/.,  and  propor- 
tionally less  or  greater,  for  smaller  or  larger  machines.  The 
patentee  states  that  the  cost  of  an  establishment  will  vary  from 
150/.  to  350/.,  according  to  the  number  of  tiles  required  to  be 
made  during  a  season. 

The  Rev.  Edward  Timson,  of  the  Woodlands,  near  South- 
ampton, who  has  purchased  and  used  a  large  number,  speaks 
highly  of  the  efiicacy  and  stability  of  these  tiles  and  covers,  and 
expresses  no  doubt  of  their  superiority  over  the  ordinary  tile  and 
sole,  independently  of  the  difference  in  price  and  cost  of  the 
drains.  Previously  to  the  formation  of  Mr.  Etheredge's  works 
he  had  paid  50^.  for  the  common  tiles,  and  20^.  for  the  soles,  per 
thousand.  He  observes :  "I  have  drained  with  stones,  alder, 
and  sods,  and  without  any  hesitation  1  give  the  preference  to  the 
mode  I  am  now  pursuing.  I  pay  for  digging  out,  laying  the  tiles, 
and  filling-in  the  drains,  3e?.  per  rod ;  I  before  paid  for  the  com- 
mon tiles  5rf.  per  rod."  Mr.  Timson  has  used  the  largest  of  the 
two  sizes  of  tile  and  cover  given  in  the  table. 

Mr.  W.  B.  Webster,  of  Hounsdown,  was  draining  a  piece  of 
very  tenacious  clay  land  with  the  smallest  size  of  tile  and  cover. 
These  drains  were  21  feet  apart  and  27  inches  deep,  the  digging, 
laying,  and  filling-in  costing  3rf.  per  rod,  which  seems  to  be  the 
current  price  of  the  country  where  the  ground  moves  well  to  that 
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depths  and  is  free  from  gravel.  He  estimates  the  entire  cost  of 
drainage,  on  these  data,  at  5/.  per  acre,  that  of  surveying  the 
land,  laying  out  the  drains,  &c.,  inclusive.  Many  other  gentle- 
men have  adopted  the  same  small-sized  tile,  and  unite  in  one 
opinion  as  to  the  economy  and  good  action  of  such  drains.  The 
concave  part  of  the  tile  forms  the  bottom  of  the  drain,  which  is 
excavated  to  the  same  dimensions  by  the  narrow  spade  and 
scoop. 

The  whole  of  this  year's  produce  from  the  tilery  had  been  dis- 
posed of,  and  the  writer  was  informed  that  Mr.  Etheredge  had 
already  sold  above  fifty  machines  of  different  sizes. 

Pipe-tile.' — It  does  not  appear,  from  the  inquiries  made  on  this 
subject,  that  pipes  have  been  anywhere  used  for  land-drains  at  a 
period  more  remote  than  thirty-five  years  since,  about  which  time 
Mr.  John  Read  made  and  employed  them  when  farm-servant  to 
the  late  Rev.  Dr.  Marriott,  of  Horsemonden,  in  Kent.  These 
original  pipes  were  about  3  inches  diameter  in  the  bore,  and 
were  formed  by  bending  a  sheet  of  clay,  as  usually  prepared  for 
the  common  drain-tile,  over  a  wooden  cylindric  mandril.  In  con- 
sequence of  the  imperfect  union  of  the  two  faces  of  the  clay,  a 
narrow  slit  was  left  throughout  the  length  of  the  tile,  which  served, 
and  was  then  thought  necessary,  to  admit  the  water.  They  were 
found  to  act  well,  but  their  use  did  not  extend  so  rapidly  as  it  might 
otherwise  have  done  had  not  Mr.  Read  quitted  his  farming  em- 
ployment to  devote  himself,  in  London,  to  the  manufacture  of  his 
celebrated  stomach-pump,  and  other  surgical  and  veterinary  in- 
struments. Tiles  on  this  plan  have  been  made  during  the  last 
three  years  in  the  parish  of  Saylherst,  in  Sussex,  and  their  effi- 
ciency may  be  judged  of  by  the  following  statement  contained  in 
a  letter  to  Mr.  Read  from  Mr.  Henry  Putland,  of  Hurst  Green, 
in  the  same  parish.  It  is  dated  the  9th  of  November,  of  the 
present  year : — 

"The  recent  heavy  rains  give  me  an  opportunity  of  making  some  ob- 
servations on  the  effects  of  the  under-draining  I  have  done  with  your 
pipe-tiles,  and  also  of  the  use  of  your  patent  subsoil  or  mole  plough. 
Last  winter  I  thorough^drained  three  fields,  say  Nos.  1,  2, 3.  No.  1 
was  then  sown  with  winter  tares ;  No.  2  afterwards  sown  with  beans ; 
and  both  pieces  gave  more  than  an  average  crop  this  first  year.  It  was 
my  intention  to  have  had  turnips  on  No.  3,  but  firom  the  extreme  stiffness 
of  the  soil  I  found  it  impossible  to  get  a  season  for  them ;  it  therefore 
remained  a  clean  summer  fallow.  The  three  fields  are  now  sown  with 
wheat  on  ridges  (or  stetches),  and  the  mole-plough  was  run  through  the 
open  furrow  between  the  stetches  after  the  seed  was  sown,  thus  leaving 
the  land  as  near  plain  as  possible.  On  minute  inspection  I  have  found 
Nos.  1  and  2,  after  very  heavy  rains,  comparatively  dry  on  the  surface, 
yet  with  scarcely  any  water  running  either  from  the  mole-drains,  or 
from  the  tiles,  which  I  can  easily  account  for.    In  consequence  of  the 
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dry  summer  the  clay  was  acted  on  as  well  by  the  air  from  above^  as 
from  the  pipe-tile  at  bottom,  which  caused  the  clay  to  crack,  and  by  that 
means  to  carry  the  water  down  below  the  tile.  The  late  rains,  however, 
having  in  some  measure  saturated  the  deep  subsoil,  the  water  now  runs 
from  the  tiles  as  clear  as  from  a  filter.  No.  3  is  totally  different  from 
Nos.  1  and  2.  From  being  constantly  worked  during  the  summer  the 
subsoil  was  prevented  from  becoming  porous,  and  a  considerable  run  of 
water  has  taken  place  from  the  mole  as  well  as  the  tile-drains.  The 
cost  of  the  tiles  used  \^  20;.  per  thousand,  weighing  about  1  lb.  each,  or 
8000  making  a  load  of  8^^  tons.  I  have  no  doubt  but  the  next  time 
the  fields  in  question  are  sown  with  corn,  water-furrows  will  lie  un- 
necessary." 

The  preparation  of  a  perfect  cylindric  tile,  as  now  made  by 
machine,  seems  to  have  originated  in  Essex,  whence  it  travelled 
into  Suffolk  and  Sussex,  in  both  which  counties  it  has  taken  root, 
as  shown  by  Mr.  Pusey  in  his  paper  On  Thorough-draining  " 
in  the  last  Journal ;  since  the  publication  of  which,  and  in  con- 
sequence of  the  stimulus  excited  by  it,  the  Kentish  farmers  have 
vindicated  their  appreciation  of  the  system  by  establishing  pipe- 
tileries  in  the  following  districts  :— 

1  in  the  parish  of  Penshurst. 


1  „  Cranbrook. 

1  „  Horsemonden. 

2  „  Hadlow. 

I  East  Peckham. 

1  „  Yalding. 

1  „  Cheddingstone. 

1  „  Bennenden. 

1  „  Tunbridge. 


It  is  calculated  that  from  these  ten  little  establishments 
1 ,000^000  feet  of  tiles  have  been  already  produced,  of  which  the 
greater  part  is  sold ;  and  other  tileries  are  in  progress. 

The  machine  is  of  the  simplest  construction,  its  cost  being 
about  6/.  or  11,  It  consists  of  a  mere  frame  of  wood,  having  a 
cross-bench  or  platform,  upon  which  is  placed  an  iron  cylinder 
about  17  inches  long,  by  6}  inches  diameter,  fitted  with  the  mould 
or  die  at  its  bottom.  Its  capacity  is  about  608  cubic  inches, 
which  bulk  of  clay  suffices  for  the  production  of  24  pipes  of  the 
smallest,  or  No.  5,  size.  (See  Table.)  This  cylinder,  when  filled 
with  well-washed  and  pugged  clay,  is  placed  on  the  platform  over 
a  hole,  and  has  an  iron-ring  on  the  top  fitting  the  inside,  upon 
which  rests  a  wooden  piston  or  plug  attached  to  a  cross-bar, 
which  slides  up  and  down  in  a  groove  formed  in  each  upright  of 
the  frame.  By  means  of  a  wooden  axle  connected  by  two  short 
cords  with  the  piston  cross-bar,  and  a  handspike,  the  man  forces 
down  the  piston,  and  expresses  the  clay  through  the  die.  The 
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pipe  is  received  by  a  boy  on  a  stick,  loosely  fitting  its  bore,  which 
also  gauges  the  length  of  each  pipe :  it  is  then  cut  off  by  a  wire, 
placed  on  a  hand-barrow,  and  carried  to  the  adjoining  drying- 
shed  by  another  boy.  One  man  and  two  boys  make  about  1800 
per  day  of  the  smallest  sized  pipe.  It  is  requisite  that  the  clay 
be  well  washed  and  sieved  before,  pugging,  for  the  manufac- 
ture of  these  tiles,  or  the  operation  of  drawing  them  would  be 
greatly  impeded  by  having  to  remove  stones  from  the  small  space 
surrounding  the  die  which  determines  the  thickness  of  the  pipe. 
But,  it  results  from  this  necessary  washing,  that  the  substance  of 
the  pipe  is  uniformly  and  extremely  dense^  which  consequently 
gives  to  it  immense  strength,  and  ensures  a  durability  which  can- 
not belong  to  a  more  porous  though  thicker  tile.  The  clay  is 
brought  from  the  pug-mill  so  dry  that,  when  squeezed  through 
the  machine,  not  a  drop  of  water  exudes ;  moisture  is,  indeed, 
scarcely  apparent  on  the  surface  of  the  raw  pipe.  Hence,  the 
tiles  undergo  little  or  no  change  of  figure  whilst  drying,  which 
takes  place  very  rapidly  by  reason  of  their  form  and  slight  sub- 
stance. They  are  placed  in  the  kiln  when  containing  only  about 
12  per  cent,  of  moisture,  in  consequence  of  which  there  is  but 
trifling  loss  in  the  burning,  which  was  effected  at  the  Penshurst 
works  with  brushwood ;  but  the  selling  price  is  the  same  at  other 
works  where  coals  are  used  at  about  20^.  per  ton.  A  pipe  shrinks 
about  15  per  cent,  in  its  length  between  its  raw  state  from  the 
press  and  when  burnt.  These  particulars  refer  to  the  clay  at 
Penshurst ;  they  will  vary  a  little  with  the  nature  of  the  clay  used. 

It  is  estimated  that  a  manufactory  of  these  pipe- tiles  may  be 
added  to  any  existing  brick-field,  at  an  expense  of  about  100/.,  and 
for  a  less  sum  where  kilns  and  pug-mills  are  in  use.  This  esti- 
mate includes  the  machine  with  a  single  die,  a  pug-mill,  washing 
apparatus,  kiln,  and  drying-shed.  The  manufacture  might  be 
carried  on  throughout  the  winter  by  securing  the  raw  pipes  against 
frost.  This  would  necessarily  occasion  some  additional  outlay, 
but  it  is  thought  would  not  enhance  the  cost  of  the  tiles,  as  the 
hands  would  not  lie  idle.  It  is  a  consequence  arising  from  the 
small  dimensions  and  weight,  together  with  the  comparative  dry- 
ness of  the  tile  when  produced,  which  properties  diminish  to  a 
minimum  the  bulk  of  the  material  used,  and  the  space  required 
for  manufacturing  and  drying.  Such  an  establishment  would 
suflice  for  the  annual  production  of  540,000  tiles,  which  is  equi- 
valent to  the  annual  drainage  of  about  240  acres  of  land,  from  30 
to  36  inches  in  depth,  at  a  mean  of  about  20  feet  between  the 
drains,  and  at  a  cost  not  exceeding  3Z.  per  acre  in  clays  and  firm- 
bottomed  soils,  unencumbered  with  stones. 

Other  important  advantages  attend  the  cylindric  figure  and 
light  weight  of  the  pipe-tiles,  viz.  the  diminished  cost  of  carriage. 
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and  the  faculty  of  conveying  them  into  the  field  by  hand.  Two 
men  can  carry  on  a  hand-barrow  240  to  300  of  the  pipes  used 
for  the  parallel  drains^  making  80  to  100  yards.  Mr.  Hammond 
has  drawn  10 J  00  of  these  tiles^  in  one  waggon,  from  the  tilery  to 
his  farm,  distant  about  3  miles.  Such  a  load  of  them  is  not  re- 
commended for  long  journeys,  and  is  only  cited  as  illustrative  of  a 
valuable  property  which  will  be  appreciated  by  agriculturists;  and 
it  shows  that  these  tiles  are  peculiarly  suitable  for  stowage  and 
transport.  The  breakage,  with  ordinary  care,  is  very  inconsiderable. 
The  weights  of  all  the  tiles  cited  in  the  table  are  those  when  fresh 
out  of  the  kiln,  i.  e.  absolutely  dry.  The  writer  has  found  that 
the  pipe-tile,  when  thoroughly  saturated  with  water,  weighs  about 
one-seventh  heavier. 

The  following  information  was  collected  in  Kent  as  to  the 
practice,  efficiency,  and  cost  of  draining  with  these  tiles : — Mr. 
Thomas  Hammond,  of  Penshurst  (see  his  letter  to  Mr.  Pusey, 
Journal,  vol.  iv.  p.  47),  now  uses  no  other  size  for  the  parallel 
drains  than  the  inch  tile  in  the  table  (No.  5),  having  commenced 
with  No.  4 ;  and  it  may  be  here  stated  that  the  opinion  of  all  the 
farmers  who  have  used  them  in  the  Weald,  is,  that  a  bore  of  an 
inch  area  is  abundantly  large.  A  piece  of  9  acres,  now  sown 
with  wheat,  was  observed  by  the  writer  thirty-six  hours  after  the 
termination  of  a  rain  which  fell  heavily  and  incessantly  during 
twelve  hours  on  the  7th  of  November.  This  field  was  drained 
in  MarcL,  1842,  to  the  depth  of  30  to  36  inches,  at  a  distance 
of  24  feet  asunder^  the  length  of  each  drain  being  235  yards. 
Elach  drain  emptied  itself  through  a  fence  bank  into  a  running 
stream  in  a  road  below  it :  the  discharge,  therefore,  was  dis- 
tinctly observable.  Two  or  three  of  the  pipes  had  now  ceased 
running;  and,  with  the  exception  of  one  which  tapped  a  small 
spring,  and  gave  a  stream  about  the  size  of  a  tobacco-pipe,  the 
run  from  the  others  did  not  exceed  the  size  of  a  wheat-straw. 
The  greatest  flow  had  been  observed  by  Mr.  Hammond  at  no 
time  to  exceed  the  half-bore  of  the  pipes.  The  fall  in  this  field 
is  very  great,  and  the  drains  are  laid  in  the  direction  of  the  fall, 
which  has  always  been  the  practice  in  this  district.  The  issuing 
water  was  transparently  clear ;  and  Mr.  Hammond  states  that  he 
has  never  observed  cloudiness,  except  for  a  short  time  after  very 
heavy  flushes  of  rain,  when  the  drains  are  quickly  cleared  of  all 
sediment,  in  consequence  of  the  velocity  and  force  of  the  water 
passing  through  so  small  a  channel.  Infiltration  through  the  soil 
and  into  the  pipes  must  in  this  case  be  considered  to  have  been 
perfect ;  and  their  observed  action  is  the  more  determinate  and 
valuable,  as  regards  time  and  eflfect,  as  the  land  was  saturated 
with  moisture  previously  to  this  particular  fall  of  rain,  and  the 


376 


Report  on  Drain- Tiles  and  Drainage. 


pipes  had  ceased  to  run  when  it  commenced.  This  piece  had« 
previously  to  its  drainage^  necessarily  been  cultivated  in  narrow 
stetches>  with  an  open  water-furrow  between  them ;  but  it  was 
now  laid  quite  plain^  by  which  one-eighth  of  the  acreage  has  been 
saved.  Not,  however^  being  confident  as  to  the  soil  having 
already  become  so  porous  as  to  dispense  entirely  with  surface- 
drains,  Mr.  Hammond  had  drawn  two  long  water-furrows  dia- 
gonally across  the  field.  On  examining  these,  it  appeared  that 
very  little  water  had  flowed  along  any  part  of  them  during  these 
twelve  hours  of  rain ;  no  water  had  escaped  at  their  outfall ;  the 
entire  of  the  rain  had  permeated  the  mass  of  the  bed,  and  passed 
off  through  the  inch  pipes;  no  water  was  perceptible  on  the  sur- 
face, which  used  to  carry  it  throughout.  The  subsoil  is  a  brick 
clay,  but  it  appears  to  crack  very  rapidly  by  the  shrinkage  con- 
sequent to  draining. 

A  hop-ground,  having  a  similar  subsoil,  was  next  examined,  in 
which  the  drains  were  laid  25  feet  asunder,  and  from  3  to  4  feet  in 
depth,  the  length  of  each  inch-pipe  drain  being  150  yards.  The 
effects  were  here  even  greater  than  the  foregoing,  every  pipe 
having  ceased  to  run ;  and,  on  digging,  the  ground  broke  up  in  a 
highly  porous,  dry,  pulverulent  state.  As  hop-grounds  are  annu- 
ally forked  about  8  inches  in  depth,  this  may  account  for  the 
somewhat  freer  descent  and  more  rapid  escape  of  the  water. 

A  turnip  piece  was  drained  in  March  of  the  present  year,  24  to 
30  inches  deep,  ploughed  and  subsoiled  14  inches  deep.  The 
crop  of  swedes  and  turnips  was  a  fair  average,  though  the  seed 
could  not  be  go^  in  till  the  last  week  in  June.  It  was  in  an  excel- 
lent state  as  regards  dryness.  The  active  soil  of  this  piece  was 
about  10  to  12  inches  deep,  and  all  below  a  very  tenacious  yellow 
clay.  Mr.  Hammond  states  that  the  turnip  could  not  have  suc« 
ceeded  on  this  land  unless  it  had  been  so  treated. 

The  result  of  this  gentleman's  experience  is,  that  the  cost  of 
drainage  with  the  pipe-tiles,  at  a  medium  depth  and  width 
asunder,  is  about  3/.  per  acre,  and  that  he  is  repaid  by  the  first 
year's  crop.  The  cost  of  cutting  such  drains,  laying  the  tiles, 
and  fiUing-in,  in  these  clays,  is  3d.  per  rod.  The  work  is  capitally 
executed  by  the  Kentish  labourers;  and  when  a  line  of  open 
drain,  with  the  pipe- tile  at  the  bottom,  is  looked  at,  every  precon- 
ceived doubt  vanishes  as  to  the  durable  character  and  filtrating 
power  of  these  small  pipe-drains.  It  has  been  frequently  asked, 
**  How  is  the  water  to  get  into  these  pipes?"  The  more  perti- 
nent question  would  be,  How  is  the  water  to  l>e  kept  out  of 
them?"  Mr.  Hammond  attempted  to  convey  a  spring  of  good 
water  to  his  house  by  setting  these  pipe-tiles  in  mortar,  and 
ramming  them  up  with  clay ;  but  he  did  not  succeed  in  keeping 
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the  water  within  the  pipes.  He  was  obliged  to  cut  off  the  spring, 
and  afterwards  found  this  line  of  pipe,  though  so  laid,  effectually 
to  drain  the  land  through  which  it  passed. 

Mr.  Henrj  Simmonds,  of  Hadlow,  whose  farm  was  next  visited, 
has  practised  under-draining  extensively  with  sods,  stone,  wood, 
and  the  common  tile,  but  prefers  the  pipe- tile  under  every  point 
of  view.  He  was  found  draining  a  large  piece  at  3  rods  between 
the  drains,  and  at  36  to  42  inches  in  depth ;  his  object  being  to 
withdraw  water  stagnating  in  a  subsoil  of  gravel  at  this  depth,  as 
well  as  to  dry  the  upper  active  soil.  The  length  of  these  drains 
is  165  yards,  and  the  fall  about  18  inches,  or  about  1  in  330. 
Being  unable  to  procure  a  sufficiency  of  the  inch  pipes,  he  used 
these  at  the  upper  end  of  the  field,  and  No.  4  at  the  lower  end. 
These  parallel  drains  emptied  themselves  into  a  cross-drain 
formed  of  the  No.  1  tile.  The  digging  cost  8rf.  per  rod,  in  con- 
sequence of  the  pickaxe  being  necessary  in  the  gravel ;  but  the 
total  cost  per  acre  would  not  exceed  5Z.,  though  enhanced  by  the 
necessity  of  pushing  the  main-drain  500  yards  in  length,  in  order 
to  reach  the  outfall. 

These  pipes  have  been  used  by  Mr.  Simmonds  with  equal  suc- 
cess in  falls  much  less  than  the  foregoing ;  and  no  doubt  seems 
to  exist  in  the  mind  of  any  party,  who  has  had  experience  of 
them,  as  to  their  keeping  open  where  any  other  kind  of  tile- drain 
would  draw.  He  has  thorough-drained  with  pipes  several  pieces 
originally  done  too  shallow,  which  has  laid  them  completely  dry, 
the  pipe-drains  absorbing  the  whole  of  the  water.  As  occasion 
may  require,  he  lays  two  of  the  No.  1  pipes  side  bv  side  for  main- 
drains,  preferring  them  much  to  the  old  tile  and  sole,  and  they 
make  a  capital  job. 

Mr.  Kepping,  of  Hadlow,  was  draining  a  hop-ground  4  feet 
deep  with  the  No.  4  pipe  at  4  rods,  or  66  feet  asunder;  the 
bottom  varying  in  parts  between  gravel,  clay,  and  a  sandy  loam : 
and  another  piece,  at  3  rods  apart,  at  the  same  depth.  The  first 
of  these  would  cost — 

£  s.  d. 

660  feet  of  pipes  per  acre,  at  21«.  per  thousand  0  13  8 
40  rods  of  digging  at  8(f.  per  rod         .       .16  8 

Total       .  .£204 


The  second  would  cost — 

£  s.  d, 

880  feet  of  pipes  per  acre,  at  2l5.  per  thousand   0  18  5 

53jl  rods  of  digging,  at  8d.  per  rod        .       •    115  8 


Total       .        .       14  1 
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The  price  of  the  pipes  cited  is  that  of  No.  5  in  the  table,  33 
Mr.  Kepping  would  have  used  them  of  that  size  instead  of  No.  4, 
could  he  have  procured  them. 

Mr.  Golding,  of  Peckham^  has  also  done  much  draining  in  a. 
similar  manner^  as  well  as  many  other  agriculturists  in  the  Weald 
of  Kent. 

Mr.  John  Tajlor,  of  Brewer's  Hall,  Mereworth,  Kent,  makes 
and  authorizes  the  following  statement : — 

I  first  commenced  using  the  round  tiles  on  a  farm  called  Tading- 
bury,  in  the  parishes  of  Capel  and  Tudely,  in  1840.  They  were  12 
inches  long,  1^  inch  bore,  cost  48«.,  and  weighed  about  25  cwt.  per 
thousand.  These  were  the  original  kind  of  pipes.  In  every  instance 
they  gave  me  perfect  satisfaction.  There  is  now  another  sort  of  pipe- 
tiles  made  by  machine,  having  no  opening  in  their  length,  only  at  the 
joints,  and  much  thinner,  which  are  used  to  greater  advantage.  They 
are  to  be  bought  at  22^.  per  thousand,  and  are  nearly  two-thirds  lighter, 
which,  with  the  carriage,  makes  the  cost  of  drainage  less  by  quite 
40f .  per  acre,  at  80  rods  of  drain  per  acre :  I  have  used  them  in 
drains  over  40  rods  long,  and  never  saw  one  pipe  more  than  two-thirds 
full  of  water.  Within  half  an  hour  after  heavy  rain  commences  these 
drains  run  fast,  and  in  a  few  hours  after  its  cessation  they  run  but  slowly, 
consequently  a  large  and  expensive  tile  is  useless  where  a  much  smaller 
and  cheaper  one  will  do  the  same  work.  I  have  my  drains  dug  from 
3  feet  6  inches  to  4  feet  deep ;  the  bottom  of  the  drain  is  left  for  the 
pipe  to  quite  fill  it,  so  that  it  is  impossible  for  the  pipe  to  move  after  it 
is  put  into  the  drain.  Clay  is  then  well  rammed  over  the  pipes  to  2  feet 
in  depth,  which  I  prefer  to  anything  else  when  it  can  be  got  to  cover  the 
tile.  Digging  costs  me  in  my  clay  land  from  6c2.  to  9df.  per  rod,  at  3 
feet  6  inches  to  4  feet  deep,  as  in  some  of  it  there  is  a  subsoil  of  black 
gravel  which  requires  the  pick-mattock ;  and  under  the  gravel  are  land- 
springs.  I  have  also  used  these  pipes  on  boggy  soils  which  would  pro- 
duce neither  grass  nor  com ;  they  now  give  good  crops  of  both.  These 
drains  run  throughout  the  whole  summer.  I  have  thoroughly  drained  40 
acres,  and  have  many  other  fields  partly  drained.  I  should  be  glad  to 
drain  the  whole  farm,  which  contains  about  300  acres,  provided  my  land- 
lady would  find  tiles ;  or  I  would  gladly  pay  5  per  cent,  upon  the  outlay ; 
but,  I  am  sorry  to  say,  she  discontinues  to  support  that  first  step  of  im- 
provement, land-draining** 

The  principle  that  less  frequent  but  very  deep  drains  are  equally 
effective  with  more  niunerous  and  shallower  ones,  is  recognised 
by  these  intelligent  and  practical  farmers;  but  in  respect  of 
number,  as  well  as  depth  of  drains,  it  is  evident  that  no  precise 
rule  can  be  laid  down,  as  so  much  depends  upon  the  procuring 
an  outfall,  upon  the  character  of  the  soil,  &c.  It  must  also  be  con- 
sidered as  a  discovery  of  no  slight  national  importance  that  experi- 
ence has  proved  a  very  much  smaller  area  of  drain  to  suffice  for 
passing  the  water  filtrating  through  an  acre  of  land  than  has 
hitherto  been  imagined ;  for  it  is  mainly  owing  to  the  substantia- 
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tion  of  this  fact  that  the  pipe-tile  of  the  eastern  counties,  and  Mr. 
Etheredge's  small  tiles  and  covers^  can  be  applied  with  such  a  re- 
markable economy  in  comparison  with  the  old  tile,  and  with  most 
other  materials  hitherto  employed  in  drainage.  An  advantage 
incidental  to  the  use  of  tiles  and  pipes  of  small  bore  is^  that  neither 
the  mole  nor  the  rabbit — those  pests  of  the  farmer — can  enter 
them.  The  chief  enemies  to  guard  against  are  the  roots  of  trees, 
particularly  those  loving  moisture.  Mr.  Hammond  has  observed 
the  roots  of  the  water-willow  to  penetrate  a  rod  in  length  up 
drains ;  outfalls,  therefore^  should  be  so  managed  that  no  fence, 
trees,  or  shrubs  can  mar  the  working  of  the  drain. 

Durability, — Time  is  the  only  criterion  for  forming  a  perfect 
estimate  of  the  durability  of  such  an  article  as  the  drain-tile ;  but 
density  and  toughness  are  acknowledged  tests  of  good  pottery ; 
and  it  can  scarcely  be  questioned  that  the  densest  tile  will  endure 
the  longest  in  the  ground.  After  a  careful  investigation  of  the 
solid  contents  and  weights  of  the  tiles  registered  in  the  Table,  the 
following  facts  appear  as  regards  their  density: — 

Weight. 

Tweeddale    .    0  *  973  per  cubic  inch  of  matter. 
Etheredge     .    1*091  „ 
Read,  No.  1  .  1-138 

2  .  1174 

3  .  1-204 

4  .  1-322 

5  .  1-401 

These  results  seem  to  be  in  strict  conformity  with  the  degree  of 
preparation  of  the  earth,  as  well  as  with  the  nature  and  amount 
of  the  force  to  which  the  respective  tiles  are  subjected  in  the 
apparatus  employed ;  and  it  is  seen  that  the  density  of  the  cylin- 
dric  tile  increases  in  the  inverse  ratio  of  the  magnitude  of  the 
orifice  through  which  the  clay  is  expressed  from  the  cylinder.  It 
must,  however,  be  borne  in  mind  that,  in  order  to  render  compa- 
risons of  this  kind  free  from  error,  the  clay  of  differently  made 
tiles  should  be  alike;  whereas  in  the  foregoing  examples  the 
articles  were  manufactured  in  separate  counties,  and  from  earth 
of  different  quality. 
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XXVIII. —  On  the  Cultivation  of  Orchards^  and  the  Making  of 
Cider  and  Perry.    By  Frederick  Falkner. 

The  advantage  of  an  orchard  upon  a  farm  of  sufficient  size  for 
the  supply  of  cider  for  the  labourers^  and  the  use  of  the  farmer^s 
family,  is  so  generally  appreciated  in  certain  districts  of  the 
counties  of  Hereford,  Worcester,  Gloucester,  Somerset,  and 
Devon,  as  to  be  thought  an  almost  indispensable  appendage,  and 
the  absence  of  it  a  great  objection.  Through  the  larger  part  of 
these  counties,  no  other  liquor,  for  ordinary  use,  is  thought  of ; 
and  it  would  be  considered  very  expensive  and  troublesome  to  be 
under  the  necessity  of  supplying  its  place  by  brewing  malt  liquor. 
An  orchard  is  besides  a  source  of  considerable  gain,  in  afiTording 
both  common  and  superior  cider  for  sale,  which  frequently,  under 
good  management,  affords  a  considerable  profit.  In  the  expressive 
language  of  the  farmer,  it  yields  a  harvest  without  a  seed-time ; 
and  those  who  have  once  experienced  the  benefit  and  pleasure  of 
its  wholesome  and  luscious  supplies,  would  be  sorely  annoyed  and 
perplexed  by  maltsters'  bills,  and  the  mysteries  of  mashing  and 
fermenting,  which  after  all,  offer,  in  their  opinion,  a  very  indif- 
ferent substitute.  An  orchard,  besides,  affords  an  agreeable 
variety  in  the  farmer's  hopes  and  pursuits,  and  no  inconsiderable 
addition  to  his  domestic  comforts  and  enjoyments.  It  is,  indeed, 
the  Englishman's  proper  and  natural  vineyard,  producing  him, 
almost  without  labour,  fruit  of  rich  and  various  flavour,  more 
beautiful  than  the  grape,  and  yielding  an  abundant  supply  of  a 
scarcely  less  agreeable  and  cheering  beverage. 

There  are  tiree  principal  circumstances  which  appear  to  influ- 
ence the  growth  of  apple-trees,  and  to  determine  their  natural 
localities :  namely,  climate,  soil,  and  aspect  Though  this  tree 
will  endure  a  winter  of  greater  severity  than  is  generally  experi- 
enced in  any  part  of  the  British  Islands,  yet,  to  bring  its  fruit  to 
maturity  requires  a  warm  summer,  and  therefore  the  southern 
and  western  counties  are  more  favourable  to  orchards  than  those 
of  the  north  and  east,  and  accordingly  they  are  more  generally  cul- 
tivated in  the  former  than  in  the  latter,  even  where  the  soils  are  of 
a  similar  character.  If  we  look  at  the  geological  position  of  the 
districts  above  named,  where  orchards  most  prevail,  we  shall  find 
that  they  are  situated  upon  strata  which  abound  with  marls,  marly 
clays,  and  calcareous  sandstone :  viz.,  the  marls  of  the  old  red 
sandstone  of  Herefordshire ;  those  of  the  new  red  sandstone ;  the 
marly  clays  of  the  lias ;  and  the  calcareous  and  often  marly  beds 
of  the  inferior  oolite  in  the  counties  of  Worcester,  Gloucester, 
Somerset,  and  Devon.  The  two  last  strata,  however,  scarcely 
extend  to  Devon.  Those  who  have  not  visited  the  cider  coun- 
tries in  the  spring,  particularly  the  valleys  of  Somerset  and 
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Devoiij  can  form  but  a  faint  conception  of  the  effect  of  the  heaven- 
showered  orchards^  blended  as  it  is  with  all  else  that  excites  our  ad- 
miration of  the  prodigal  bounty  and  beauty  of  nature.  Witness  the 
valley  of  the  Dart,  with  very  many  others.  The  general  prevalence 
of  orchards  in  these  districts,  and  their  greater  productiveness  than 
in  others^  sufficiently  indicate  that  the  apple-tree  requires  a  soil 
more  or  less  calcareous ;  and  from  the  best  fruit  being  produced  by 
orchards  situated  upon  the  red  marls  of  Hereford  and  the  other 
counties,  we  may  likewise  infer  that  a  considerable  portion  of  clay 
is  necessary  to  the  perfection  of  its  produce.  Great  light  has  been 
lately  thrown  upon  the  adaptation  of  soils  to  particular  plants ; 
and  it  is  now  easy  to  account  for  the  predilection,  so  to  speak,  of 
the  apple-tree  for  soils  that  abound  in  days  and  marls.  All  de- 
ciduous trees  require  a  considerable  portion  of  potash  for  the 
elaboration  of  their  juices  in  the  leaves,  and  are  prosperous  or 
otherwise  in  proportion  to  the  plentiful  or  scanty  supply  of  that 
substance  in  the  soil.  Liebig  has  shown  that  the  acids  gene- 
rated in  plants  are  always  in  union  with  alkaline  or  earthy  bases, 
and  cannot  be  produced  without  their  presence.*  The  most 
striking  exemplification  of  this  necessity  is  the  vine,  the  leaves, 
tendrils,  and  unripe  fruit  of  which  are  remarkable  for  their 
acidity.  It  has  been  proved  that  vineyards  supplied  with  manure 
of  a  very  forcing  kind,  but  which  contains  no  potash  (hom- 
shavings,  for  instance),  soon  cease  to  be  productive.  Now  the 
apple-tree,  during  its  development,  produces  a  great  quantity  of 
acid ;  and  therefore,  in  a  corresponding  degree,  requires  alkaline, 
and  probably  earthy  baises  also,  as  an  indispensable  condition  to 
the  existence  of  the  fruit.  Without  such  substances  therefore  in 
the  soily  in  adequate  abundance,  orchards  cannot  prosper ;  and  it 
is  moradly  certain  that  more  accurate  inquiry  and  observation  will 
establish  the  fact,  that,  all  other  things  being  equal,  they  are  pro- 
ductive or  otherwise  in  proportion  to  the  quantity,  up  to  a  certain 
limit,  of  these  substances  in  the  soil.  It  is  known  that  all  clays 
contain  potash,  and  that  marls  consist  of  clay  and  carbonate  of 
lime,  and  also  contain  potash,  besides  sulphate  and  phosphate  of 
lime.  The  presence  of  alkaline  and  earthy  bases,  particularly 
potash  and  lime,  affords  a  satisfactory  solution  of  the  adaptation 
of  marly  soils  to  the  production  of  apples,  even  without  taking 
into  account  the  part  which  phosphate  and  sulphate  of  lime  play 
in  their  formation.  These  considerations  are  very  interesting,  as 
they  are  calculated  to  throw  a  valuable  light  upon  an  important 
branch  of  horticulture  and  rural  economy,  by  pointing  out  the 
means  of  exercising  an  effectual  influence  upon  soils  in  the  pro- 
duction of  apples  which  are  not  naturally  adapted  to  that  pur- 


*  Chemistry  of  Agriculture  and  Physiology,  p.  92. 
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pose.  Nor  is  the  opinion  above  entertained  merely  speculative, 
for  we  have  almost  everywhere  sufficient  proof  that  soils  not 
naturally  adapted  to  the  growth  of  apples  are«  by  the  application 
of  manure,  made  to  produce  them  in  great  plenty  and  perfection. 
It  cannot  be  denied  that  the  anunonia^  and  also  the  humus  of 
the  decaying  dung,  must  have  some  influence  on  the  growth  of 
the  tree  in  such  soils,  and  also  on  the  development  of  the  fruit;* 
but  it  is  at  the  same  time  most  certain  that  these  alone  would  be 
perfectly  inefficient  for  the  production  of  the  fruit  without  the  co- 
operation of  those  bases  which  the  manure  also  supplies,  and  which 
are  naturally  deficient  in  such  soils  as  we  are  now  speaking  of. 
The  size,  and  perhaps  the  flavour,  of  the  fruit  may  be  somewhat 
affected  by  the  organic  part  of  the  manure,  but  its  very  existence 
depends  upon  the  presence  in  the  soil  of  a  sufficient  quantity  of 
those  inorganic  or  mineral  substances  which  are  indispensable  to 
the  formation  of  the  acids.  If  further  proof  be  wanting  of  the 
effect  of  potash  upon^  the  productiveness  of  fruit-bearing  trees,  it 
is  to  be  found  in  the  benefit  derived  from  manuring  apple-trees 
with  leaves  which  contain  it  in  considerable  quantity.  This  effect 
is  remarkably  exemplified  in  the  application  of  the  cuttings  of 
vines  to  their  roots,  by  which  practice  vineyards  are  kept  in  full 
bearing  for  any  number  of  years,  without  any  other  manure,  and 
of  which  Professor  Liebig,  in  his  admirable  work  on  agricultural 
chemistry,  has  cited  two  remarkable  instances.  With  these  views, 
it  is  reasonable  to  refer  the  more  general  cultivation  and  preva- 
lence of  orchards  in  the  districts  above  named  than  in  any  other, 
principally  to  the  greater  abundance  of  that  mineral  food  so 
essential  to  fruit-bearing  trees,  producing  a  large  quantity  of 
acid.  We  shall  have  occasion  to  revert  to  this  subject  in  treating 
of  the  manuring  of  orchards. 

With  regard  to  aspect,  the  districts  above  mentioned  as  being 
favourable  to  orchards  have  more  or  less  an  undulating  surface 
(and  therefore  present  numerous  localities  whose  sheltered  and  at 
the  same  time  sunny  aspects  are  favourable  both  to  the  setting 
and  ripening  of  the  fruit),  and  often  acclivities,  which,  though  of 
excellent  soil,  are  too  steep  either  for  cultivation  or  the  pasture  of 
heavy  cattle.  Very  open  or  elevated  and  exposed  situations,  and 
the  bottoms  of  deep-sunk  valleys,  are  almost  equally  unfavour- 
able :  the  first  from  the  violence  of  winds  and  low  temperature, 
and  the  latter  from  their  liability  to  cold  fogs  and  late  frosts 
while  the  trees  are  in  blossom,  which  often,  in  one  fatal  night, 
utterly  destroy  the  hopes  of  the  husbandman.  In  planting  an 
orchard,  therefore,  the  site  should  not  be  chosen  "  in  lowly  vale 

*  It  is  not  probable  that  trees  with  large  systems  of  leaves  can  be  much 
indebted  to  the  soil  for  those  organic  su&tances  which  the  atmosphere  so 
abundantly  supplies. 
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fast  by  a  river's  side,"  nor,  on  the  contrary,  at  an  elevation  too 
much  exjiosed,  but  on  moderately  sheltered  southern  slopes,  and, 
when  choice  will  further  permit,  inclining  rather  to  the  east  than 
to  the  west ;  for  although  a  slope  inclined  to  the  south-west  is 
warmer  than  one  to  the  south-east,  it  generally  retains  the  fc^s 
longer,  and  therefore  is  more  dangerous  to  the  fruit  in  the  spring 
of  the  year.  A  situation  much  surrounded,  or  closely  hemmed  in 
by  woods  or  plantations,  is  almost  equally  objectionable  as  a  close 
watery  bottom,  as  woods  exhale  a  vast  quantity  of  moisture  from 
their  leaves,  and  the  fogs  produced  over  them  dissipate  much 
more  slowly  than  those  over  open  ground. 

Raising  Plants. 
Apple-trees  are  generally  purchased  from  nurserymen,  or 
persons  who  make  a  particular  business  of  raising  them^  and  who 
sell  them  at  prices  varying  from  2^.  to  5^.,  according  to  size  and 
quality.  They  may,  however,  be  raised  with  great  facility  by  any 
intelligent  farmer;  and  where  orchards  are  much  cultivated,  con- 
siderable^ profit  might  be  made  by  selling  them  to  others.  At  all 
events,  a  few  young  trees  should  be  always  coming  forward  in  the 
provident  farmer's  garden,  for  the  purpose  of  filling  up  vacancies 
occasioned  by  accident  or  decay.  It  is  a  prevailing  opinion  that 
the  hardiest  and  best  stocks  are  those  which  are  raised  from  the 
seeds  of  the  wild  apple  or  crab;  and  Mr.  Knight  recommends 
that  the  pips  should  be  taken  from  the  fruit  before  it  is  pressed, 
but  the  pommey  (that  is,  the  pulp  after  it  has  been  pressed) 
will  generally  contain  a  great  number  of  entire  seeds.  This 
pommey,  or  that  from  the  apples  of  healthy  and  vigorous  trees, 
should  be  thickly  laid  and  covered  up  in  shallow  trenches,  about 
18  inches  apart,  so  as  to  admit  of  the  young  plants  being  well 
hoed  and  hand-weeded  in  the  following  summer.  Immediately 
after  the  fall  of  the  leaf  in  the  ensuing  autumn,  the  strongest 
plants  might  be  drawn,  and  planted  18  inches  apart  in  rows  of 
the  same  distance  from  each  other.  The  land  should  have  been 
previously  trenched,  manured,  and  cultivatcMl  for  garden  produce. 
The  remainder  should  be  similarly  managed  in  the  following 
year.  During  their  future  growth,  the  ground  should  be  kept 
perfectly  clean  by  repeated  hoeings;  and  the  plants  would  be 
much  benefited  by  a  light  forking  between  the  rows.  No  knife 
should  be  allowed  to  approach  them  in  this  stage,  unless  it  be  to 
shorten  a  rampant-growing  shoot,  which  may  be  making  too 
strong  a  diversion  from  the  stem,  and  not  even  then  if  it  be  more 
than  a  foot  from  the  ground,  at  least  when  it  is  intended  to  graft 
the  stem ;  for  every  twig  and  leaf  contributes  to  the  growth  of 
the  root  and  the  stem,  the  only  thing  at  present  to  be  regarded. 
When  the  plants  are  more  than  half  an  inch  in  diameter,  at  a  foot 
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from  the  ground^  or  about  two  or  three  years'  old,  the  head  should 
be  removed,  and  the  stock  grafted  about  10  inches  from  the  sur- 
face ;  and  at  the  same  time  every  sprig  and  bud  of  the  stock 
should  be  carefully  taken  off,  in  order  ^at  the  sap  may  be  more 
vigorously  determined  towards  the  graft.  The  mode  of  grafting 
will  be  noted  presently. 

When  the  graft  has  grown  about  2  feet  in  height,  the  plants 
should  be  removed  or  planted  out  in  land  similarly  prepared,  in 
rows  4  feet  asunder,  with  an  equal  interval  between  each  plant, 
where  they  are  to  remain  until  finally  removed  to  the  orchard. 
Before  the  plants  are  removed  from  the  grafting-site,  no  side- 
shoots  should  be  cut  off,  except  those  below  the  graft.  On  their 
removal  to  open  rows,  any  overgrown  branch  may  be  shortened, 
and  two  or  three  of  the  lowest  removed  close  to  the  stem.  After 
this  the  stronger  side-shoots  only  should  be  moderately  shortened, 
in  order  to  encourage  the  upward  growth  until  a  good  head  is 
formed  about  6  or  7  feet  from  the  ground.  The  side-shoots  may 
then  be  removed  close  to  the  stem  in  two  successive  years,  while 
the  head  is  left  to  its  unrestricted  growth.  It  is  a  very  common 
and  bad  practice  to  cut  off  all  the  side-shoots  early,  leaving  only 
two  or  three  twigs  at  the  top,  by  which  means  the  plant  is  very 
much  checked  in  its  growth,  and  instead  of  producing  a  firm  and 
tapering  stem,  it  becomes  almost  cylindrical,  and  tortuous  instead 
of  upright.  Those  who  treat  plants  in  this  way  are  undoubtedly 
ignorant  of  the  true  nature  of  their  growth,  and  the  impcHtant 
office  of  leaves ;  and,  therefore,  in  attempting  to  assist  Nature  in 
promoting  the  growth  of  the  head,  most  injuriously  interfere  with 
her  operations.  If  such  persons  had  equal  facility  of  witnessing 
the  growth  of  the  roots,  they  would  no  doubt  think  it  their  duty 
to  cut  part  of  them  away,  with  a  view  of  promoting  the  growth  of 
the  stem — at  least  such  a  proceeding  would  be  not  less  absurd. 
Every  leaf  is  a  feeder  of  the  plant,  no  less  than  every  rootlet ;  and 
no  interference  with  the  progress  of  the  plant  should  be  allowed, 
except  for  the  purpose  of  preventing  any  side-branch  becoming  a 
rival  to  the  head.  When,  however,  the  plant  has  attained  the  re- 
quired height  of  stem,  and  the  head  has  pushed  forward  strong 
shoots  above  that  height,  the  whole  of  those  on  the  stem  may  be 
finally  cut  away  as  before  directed,  the  stem  having  by  this  time 
gained  sufficient  substance  and  strength  to  preserve  its  erect  posi- 
tion, and  to  support  the  head. 

Apple-trees  are  generally  fit  for  planting  out  in  the  orchard 
at  about  seven  years  of  age,  at  which  time,  if  they  have  been  well 
treated  in  the  nursery,  they  will  be  about  an  inch  and  a  half  in 
diameter  at  the  middle  of  the  stem.  The  particular  age,  however, 
at  which  trees  should  be  removed  to  their  final  destination,  after 
they  have  formed  a  good  head,  is  not  very  important,  provided 
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they  do  not  very  much  exceed  the  above  size;  and  the  objection 
to  a  greater  size  is  the  difficulty  of  taking  them  up  with  a  due 
proportion  of  roots,  so  as  to  prevent  them  receiving  too  great  a 
check.  It  must  be  obvious  from  analogy  that  early  transplanting 
is  preferable  to  late,  provided  the  trees  be  well  and  substantially 
fenced  against  injury  from  live  stock  of  every  kind — that  is,  with 
posts  and  rails,  and  with  thorns  immediately  surrounding  the  body 
of  the  tree.  The  habit  of  keeping  the  trees  in  the  nursery  until 
they  are  what  are  called  strong  trees,  can  have  arisen  only  from 
the  feeble  fencing  they  too  generally  receive,  by  which  the  tree  is 
often  made  the  chief  support  of  the  protecting  thorns  or  furze. 

The  subject  of  grafting  necessarily  involves  that  of  the  selection 
of  sorts.  The  best  fruit,  whether  for  cider-press  or  the  table,  are 
frequently  not  the  most  productive.  Every  individual  seed  pro- 
duces a  new  variety,  differing  more  or  less  from  the  parent  tree ; 
and  all  the  best  varieties  we  possess  are  derived  from  one  common 
parent  (the  native  crab),  and  owe  their  excellence  to  selection 
and  cultivation,  in  like  manner  as  the  most  polished  society  of  the 
present  day  is  derived  from  a  race  originally  rude  and  savage. 

Each  particular  variety  of  apple  has  its  period  of  vigour  and 
decline,  and  its  duration  cannot  be  protracted  by  grafting  be- 
yond a  certain  limit ;  and  it  is  very  remarkable  that  within  that 
natural  limit,  the  grafts  partake  both  of  the  vigour  and  the  de- 
crepitude of  the  parent  tree  or  variety.  The  period  of  duration  is 
not  known  with  any  precision,  and  perhaps  is  longer  in  some 
varieties  than  in  others.  It  is  generally  supposed,  however,  that 
it  never  much  exceeds  two  centuries.  Mr.  Knight,  one  of  the 
most  profound  physiologists  of  this  or  any  other  country,  has  ob- 
served that  the  disease  called  canker  is  always  the  consequence  of 
grafting  trees  from  very  old  sorts,  and  which  are  in  their  declining 
age ;  and  that  though  the  graft  will  often  grow  vigorously  at  first, 
it  soon  begins  to  exhibit  symptoms  of  disease,  which  no  manage* 
ment  can  avert.  •It  seems  probable  that  even  the  power  of  grow- 
ing at  all  cannot  be  extended  beyond  the  limit,  barring  accidents, 
which  nature  has  assigned  to  the  existence  of  the  original  parent 
or  patriarch  of  the  family. 

Many  kinds  once  very  celebrated  have  long  since  disappeared 
from  the  catalogues  of  gardeners,  and  can  now  nowhere  be  found; 
while  many  other  varieties,  which  were  much  esteemed  in  their 
palmy  days  of  bearing,  are  fast  approaching  to  extinction,  and  at 
the  present  time  present  only  a  few  scattered  and  dwindling  spe- 
cimens, amongst  which  we  regret  to  number  the  celebrated 
Cockagee  cider-apple  and  some  excellent  pippins.  By  the  in- 
dustry of  horticulturists,  however,  a  great  number  of  new  varieties 
of  excellent  quality  have  been  raised  to  supply  the  place  of  those 
we  have  lost  and  are  losing,  in  which  there  is  more  merit  than 
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%voul(l  at  first  tbougbt  be  supposed ;  for  a  good  sort  out  of  the 
number  of  seedlings  raised  is  like  a  prize  in  a  lottery,  and  it  must 
be  remembered  that  some  years  must  elapse  before  the  experi- 
menter can  draw  his  prize,  if  indeed  there  be  one  for  him.  Mr. 
Knight  has  been  one  of  the  greatest  experimenters  in  this  way, 
and  has  raised  many  good  varieties. 

In  the  purchase  of  young  trees  or  in  grafting,  in  order  to  form 
a  productive  and  profitable  orchard,  care  must  be  taken  to  select 
good  sorts,  which  are  either  new,  or  in  the  vigour  of  their  bearing, 
whether  for  the  cider-mill,  the  table,  or  the  kitchen.    Apples  for 
these  several  purposes  recommend  themselves  to  our  choice  by 
very  different  qualities,  though  some  few  are  almost  equally  well 
adapted  to  all  purposes.    In  those  for  the  table  we  require  sweet- 
ness, with  a  subdued  and  pleasant  acidity,  and  a  delicate  aromatic 
flavour.    In  the  kitchen-apple,  size,  the  quality  of  keeping,  and 
considerable  acidity  are  the  principal  requisites :  acidity  is  indis- 
pensable in  apples  intended  for  boiling  and  making  sauce.  The 
best  fruit  for  cider  arc  those  which  yield  the  heaviest  juice;  and 
these  are  not,  generally  speaking,  agreeable  to  the  palate.  The 
celebrated  Cockagee  apple  is  absolutely  uneatable,  though  it  is 
very  fragrant,  and  inviting  to  the  eye.    I  was  once  told  by  a 
farmer  that  he  offered  a  boy  a  shilling  if  he  would  eat  one  in  his 
presence.   The  attempt  was  made,  but  was  soon  abandoned,  from 
the  impossibility  of  getting  it  down.    The  red  and  yellow  colour 
of  the  rind  is  considered  by  the  farmers  in  the  apple  districts  as 
good  indications  of  cider  fruit,  and  apples  of  the  various  degrees  of 
those  colours  are  decidedly  preferred  to  those  of  which  the  rind 
is  green. 

The  specific  gravity,  as  the  brewers  call  the  weight  of  their 
wort*,  would  be  the  best  guide  when  it  can  be  accurately  ascer- 
tained. The  more  obvious  qualities  by  which  good  cider  fruit  is 
distinguished,  according  to  the  experience  of  cider-makers,  as 
stated  above,  are  strikingly  exemplified  in  a  table  of  cider-apples 
given  by  Loudon  in  his  valuable  'Cyclopaedia  of  Gardening,* 
which  is  here  quoted : — 

"  Siberian  Pippin  .  .  Yellow ;  firm  and  juicy. 
Grange  Pippin  •  .  Yellow  and  red  ;  firm,  juicy,  acid. 

„        „  Orange  and  red ;  firm  and  juicy. 

Siberian  Harvey  .  .  Bright  red  and  green ;  firm  and  austere. 

Alban  Red  and  green ;  firm  and  very  harsh. 

Hogshead  •  .  .  .  Deep  red ;  firm  and  austere. 
Stead's  Kernel  •  •  Yellow  and  russet ;  firm  and  austere. 
Large  Styre  .  .  .  Yellow  and  red ;  firm  and  sharp. 
Brienton  Seedling  .  Yellow  and  red  ;  firm  and  juicy. 
Brierly's  Seedling  .  Yellow ;  firm  and  austere. 
Hagloe  Crab  .  .  .  Yellow ;  firm  and  tart. 
Woodcock  .  .  •  •  Dark  red  and  yellow ;  firm  and  austere. 
Yellow  Siberian  .  .  Very  yellow  \  firm  and  austere." 
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These  are  most  of  them  new  kinds^  and  are  described  by  Knight 
and  Forsyth  as  good  bearers.  1 1  will  be  seen  that  thej  are  almost 
all  either  red^  yellow,  or  a  mixture  of  both ;  and  are  described, 
for  the  most  part,  as  being  either  tart,  acid,  harsh,  or  austere. 

Some  diversity  of  opinion  exists  in  different  districts  as  to  the 
fruit  best  adapted  to  making  good  cider,  but  this  may  be  chiefly 
owing  to  diversity  of  tastes,  some  preferring  a  somewhat  austere 
and  dry  cider^  and  others  a  liquor  in  which  sweetness  predomi- 
nates over  the  natural  acidity  of  the  fruit. 

An  old  writer  speaks  in  the  highest  terms  of  a  cider  made  from 
a  mixture  of  ap  uneatable  pear  which  grew  in  the  neighbourhood 
of  Ross,  in  Herefordshire,  called  the  Jenny  Winter,  and  the  wild 
crab.    He  says, — 

The  pear  is  of  no  use^  except  for  making  cider.  If  a  thief  steal  it 
he  would  incur  a  speedy  vengeance,  it  being  a  furious  purger ;  but, 
being  joined  with  well  chosen  crabs,  and  reserved  to  due  maturity,  ic 
becomes  richer  than  a  good  French  wine ;  but  if  drank  before  the  time 
it  stupifies  the  roof  of  the  mouth,  assaults  the  brain,  and  purges  more 
violently  than  a  Galencst.  According  as  it  is  managed,  it  proves 
stronger  than  Rhenish,  Barsac,  yea,  pleasant  Canary,  sugar  1  of 
itself ;  or  as  rough  as  the  fiercest  Greek  wine,  holding  one,  two,  three, 
or  more  years,  so  that  no  mortal  can  say  at  what  age  it  proves  the  best. 
This  we  can  say,  that  we  have  kept  it  until  it  bums  as  quickly  as  sack, 
draws  the  flame  like  naphtha,  and  fires  the  stomach  like  aqua-vitae.  I 
made  trial  at  my  own  house  with  wine  d'Hay,  by  a  merchant  at  Bristol 
highly  extolled,  which,  compared  with  a  liquor  made  of  pears  and  wild 
crabs,  was  so  much  inferior,  in  the  judgment  of  all,  that  the  comparison 
was  quite  ridiculous.  A  great  planter  had  then  by  him  many  tuns  of 
the  liquor  made  of  this  mixture  of  fruit,  that  carried  the  applause  from 
all  palates ;  and  his  common  yields  him  store  of  this  fruit.  He  says 
that  the  best  of  these  pears  grow  on  very  bare  and  sandy  hills  or  vales  ; 
crabs  on  any  mound  or  bank  that  may  be  raised  on  a  heath ;  that  one 
pear-tree  bears  ordinarily  40  or  70  gallons,  statute  measure,  and  some 
seven  times  as  much.  Since  I  undertook  this  argument,  we  have  made 
in  one  year  50,000  hogsheads,  and  this^shows  the  hardiness  of  the  fruit. 
J^t  our  noble  patriots  weigh  this,  the  art  of  raising  store  of  rich  wines 
on  our  common  arable,  on  our  hill  and  waste  grounds :  the  charge  a 
trifle,  the  pains  small,  the  profit  incredible.  For  some  uses  the  shadow 
of  the  orchard  brings  on  the  grass  a  fortnight  the  sooner,  as  commonly 
for  ewes  and  lambs.'* 

This  is  a  very  high-flown  panegyric,  and  is  evidently  that  of  a 
zealous  advocate  for  the  cultivation  of  orchards ;  and  if  the  good 
gentleman  wrote  under  the  genial  influence  of  his  favourite  beve- 
rage,  which  would  appear  not  very  unlikely,  yet  it  is  fair  to 
adhere  to  the  old  adage.  In  vino  Veritas,  notwithstanding  some 
little  extravagance  of  expression.  He  does  not  inform  us,  how- 
ever, by  what  difference  of  management  such  very  opposite  quali- 
ties as  those  mentioned  are  produced,  at  least  with  any  degree 


888 


On  the  Cultivation  of  Orchards^  and 


of  satisfactory  precision.  There  can  be  no  question  tliat  the 
quality  of  cider  very  much  depends  upon  the  kind  of  fruit  em- 
ployed^ and  the  quality  of  the  same  fruit  is  much  influenced  both 
by  the  soil  and  the  aspect  of  the  orchard. 

Knight  observes  that  those  apples  only  which  are  of  a  yellow 
colour,  or  a  mixture  of  yellow  and  red,  are  proper  for  making  the 
finest  kind  of  cider ;  but  the  quality  of  all  cider  is  very  mud^  in- 
fluenced by  the  different  processes  practised  in  its  manufacture^ 
which  will  be  treated  of  in  due  course.  It  would  be  quite  in- 
compatible with  the  necessary  brevity  of  a  treatise  of  this  kind  to 
notice  half  the  apples  that  are  cultivated  and  recommended^  as 
such  notice,  even  in  a  tabular  form»  would  occupy  a  volume. 
We  shall  therefore  only  give  a  short  list  of  some  excellent  kinds 
which  are  still  in  vigorous  growth,  and  which  are  recommended 
by  Mr.  Knight  as  amongst  the  very  best  of  our  cider  fruit ;  and 
also  a  list  of  a  few  of  the  best  specimens  of  table  and  kitchen 
fruit  recommended  by  Forsyth : — 

Cider  Appks. 

Yellow ;  a  prize  apple,  raised  by  Mr.  Knight. 
Red  and  yellow ;  an  excellent  and  beautiful  fruit. 
Yellow;  a  very  fine  bearer,  and  also  of  first 

quality  for  the  table. 
Red  and  yellow;  a  prize  apple;  small;  numerous. 


Grange  Apple    .  , 
Orange  Pippin  . 
Downton  Pippin  . 

Foxley  Apple    .  . 
Best  Bache  . 
Yellow  Elliot    .  . 

Bennete  Apple  . 
Golden  Harvey  . 

Siberian  Harvey. 

Stead's  Kernel  . 
Garter  Apple  ^ . 
Cowame  Red  Apple . 


Yellow,  with  a  red  tint ;  juice  astringent ;  of  ex- 
cellent quality  for  the  press. 

Red  and  patchy ;  very  valuable  both  for  the  pess 

and  the  table;  juice  very  heavy. 
Red  and  yellow  streaked ;  very  sweet ;  excellent 

for  the  press;  juice  very  heavy  (1095). 
Yellow ;  a  fine  fruit  both  for  the  press  and  table* 
Red  streaked ;  large  and  handsome. 
Red ;  large,  and  much  cultivated. 


Table  and  Kitchen  Apples,  described  and  recommended 
by  Forsyth, 

Yellow ;  small,  early ;  July. 
Baking;     idem;  idem. 
Delicate;  sweet;  August. 
Baking;  large;  August. 
Red ;  fine  fruit ;  September. 
Good  table  fruit ;  Michaelmas. 
Bright  russet ;  aromatic  flavour. 
Juicy ;  store  well ;  December. 
Kitchen  apple ;  good  keeper. 
Red  and  green  ;  large. 


Jenneting  •  « 
Codling  •  •  • 
Margaret  Apple  . 
Kentish  Fill-basket 
Soan*s  Pearmain 
Golden  Rennet  . 
Aromatic  Pippin 
Winter  Pearmain 
Kentish  Pippin  . 
Monstrous  Rennet 
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Royal  Russet    »    •  Best  kitchen  and  good  tahle  fruit;  great  hearer, 

and  keeps  well. 
Wheeler's  Russet    •  Good  kitchen  fruit ;  keeps  well. 
Nonpareil    .    •    •  Excellent  eating  apple ;  not  ripe  till  Chiistmas* 
Grolden  Pippin  •    .  Very  yellow ;  old. 

Rihston  Pippm  .    .  Slightly  streaked  with  red;  excellent  hoth  for  the 

tahle  and  kitchen. 
Pomroy  ....  Larger  than  the  Jenneting ;  ripens  early. 
Margin  •    .    •    •  An  excellent  apple,  and  good  keeper. 
Pearson  *s  Pippin     .  Yellow;  flat;  very  good;  haked  for  sweetmeats. 
Feam's  Pippin  .    .  Beautiful  scarlet ;  good  keeper. 
Queen's  Apple  .    .  Red  and  yellow ;  beautiful  and  excellent  fruit. 

In  order  to  ensure  the  obtaining  the  most  desirable  sorts  by 
means  of  grafts,  the  orchard  from  which  they  are  intended  to  be 
taken  should  be  carefully  inspected  in  the  previous  autumn,  just 
as  the  fruit  is  arriving  at  perfection,  and  the  proper  trees  marked. 
The  grafts,  which  should  be  taken  off  in  February,  should  be  of 
the  last  year's  shoot,  and  taken  from  the  strong  lateral  branches 
of  free  and  vigorous  growth.  The  ends  may  be  cut  off,  and  the 
part  reserved  should  be  about  8  or  1 0  inches  long.  They  should 
be  kept  covered  up  in  dry  earth  until  the  middle  of  March,  which 
is  generally  the  best  time  for  grafting,  as  the  sap  then  begins  to 
rise  freely,  and  affords  a  better  chance  of  a  successful  operation. 
The  immediate  object  of  this  operation  is  to  bring  the  bark  and 
young  wood,  both  of  the  stock  and  scion,  into  close  and  perma- 
nent contact,  by  which  means  the  vessels  of  the  one  are  enabled 
to  communicate  with  those  of  the  other.  This  is  effected  by 
several  different  methods,  which  have  their  various  denominations } 
but  that  which  appears  to  be  most  generally  approved,  in  grafting 
young  apple  stocks,  is  what  is  called  saddle- grafting,  as  affording 
the  best  means  of  bringing  into  contact  a  larger  surface  both  of 
the  bark  and  wood,  and  thereby  giring  a  better  chance  of  success, 
and  also  of  preserving  the  graft  firmly  in  its  place.  Grafting 
upon  old  stocks  and  large  trees  is  performed  by  the  method  called 
cleft-grafting.  These  operations,  however,  require  great  nicety, 
and  are  generally  performed  by  professional  gardeners ;  and  as 
they  can  be  learned  by  inspection  and  practice  only,  it  is  needless 
to  describe  them  here.  The  principle  is  the  same  in  all  casesy 
namely,  to  bring  a  clean  recent  oblique  cut  of  the  corres])onding 
jMirts  together,  as  mentioned  above*  They  are  then  firmly  fixed 
by  a  ligature  of  bass  or  garden  matting,  and  preserved  from  the 
air  by  a  thick  covering  of  a  compound  of  clay,  horse-dung,  and 
chopped  hay,  previously  well  blended  together. 

If  the  trees  are  to  be  purchased  from  a  nursery,  ready  grafted, 
and  the  sorts  cannot  be  relied  upon,  they  should  be  inspected  in 
the  previous  summer  while  in  leaf;  and  those  selected  which  give 
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the  greatest  promise  of  making  good  and  healthy  trees,  and  the 
most  likely  to  be  good  bearers.  They  should  have  full  and  flou- 
rishing heads,  and  broad  roundish  leaves,  as  such  generally  bear 
the  largest  fruity  and  the  most  abundant  crop.  In  winter  such 
trees  will  present  a  larger  and  fuller  bud  than  those  whose  leaves 
are  small  and  pointed ;  but  though  these  are  favourable  indica- 
tions of  the  size  of  the  fruit,  and  the  productiveness  of  the  tree, 
they  are  by  no  means  so  with  regard  to  other  qualities,  as  the  trees 
may  be  early  or  late  bearers,  and  the  fruit  red,  yellow,  or  green; 
and  whether  they  will  produce  either  good  cider-apples,  or  those 
better  adapted  to  the  table,  can  only  be  known  when  they  produce 
their  first  fruit.  If  they  then  prove  not  such  as  are  desired,  or 
there  is  too  great  a  proportion  of  one  sort,  grafting  in  the  head 
should  be  had  recourse  to.  This  will,  it  is  true,  protract  the 
time  of  bearing  a  year  or  two ;  but  it  is  much  better  to  submit  to 
two  or  even  three  years'  delay,  than  for  a  hundred  years  to  have 
bad  fruit. 

The  motives  of  preference,  for  the  purpose  of  making  good 
cider,  have  been  already  discussed ;  but  it  may  be  as  well  here  to 
observe  that  too  great  a  prevalence  of  pale  and  green  fruit  in  an 
orchard  might  in  many  cases  be  corrected,  as  affects  the  cider,  by 
obtaining  crabs  or  wildlings  to  mix  with  them,  wherever  they  can 
be  obtained,  as  they  give  an  agreeable  acerbity  to  the  cider,  while 
they  check  the  tendency  to  excessive  fermentation,  and  adapt  it 
for  keeping  longer  without  change.  This  practice  is  very  common 
in  Ireland,  where,  it  is  said,  excellent  cider  is  produced  by  this 
means.  Less  is  thought  of  there  with  regard  to  the  selection  of 
fruit  for  the  orchard,  and  perhaps  this  disregard  may  in  some 
degree  arise  from  the  corrective  practice  above  alluded  to.  How- 
ever this  be,  there  can  be  no  doubt  that  the  kind  of  fruit  must 
have  a  very  considerable  influence  on  the  quality  of  the  cider, 
though  the  soil  upon  which  the  fruit  is  grown,  and  the  skill  exer- 
cised in  making  it  into  cider,  are  probably  more  influential. 

Pears. 

The  pear-tree  will  grow,  and  produce  great  crops  of  fruit,  on 
soils  which  are  not  favourable  to  apple-trees.  For  instance,  on 
drier  and  lighter  soils,  consisting  chiefly  of  sand.  In  Worcester- 
shire, Herefordshire,  and  Gloucestershire,  they  are  often  planted 
in  hedgerows ;  and  from  such  trees  the  farmer  frequently  derives 
a  large  supply  of  excellent  perry.  The  trees  of  the  perry-pear 
are  some  of  them  so  large  that  one  will,  in  very  favourable  seasons, 
produce  several  hogsheads*  There  are,  however,  some  objections 
to  the  practice  of  planting  fruit-trees  in  hedgerows :  they  shade 
the  land,  are  exposed  to  depredation,  and  require  the  exclusion  of 
cattle  during  a  considerable  portion  of  the  autumn.    But  we  ought 
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to  set  against  these  objections  two  countervailing  advantages :  the 
ditches  of  a  field  receive  a  great  deal  of  nourishing  matter  from 
the  drainage  of  the  land,  which  readily  fimls  its  way  to  the  roots 
of  the  trees ;  and  the  sun  has  freer  access  to  the  trees  so  situated 
than  when  they  are  crowded  together  in  orchards.  Pear-trees  are 
but  little  cultivated  in  the  counties  of  Somerset  and  Devon,  at 
least  for  the  making  of  perry,  which  is  the  more  remarkable  as 
the  soils  of  both  counties  must  be  equally  favourable  to  their 
growth ;  but  as  the  pear-tree  is  manj  years  before  it  comes  into 
bearing,  this  neglect  may  have  arisen  from  the  nature  of  tenures. 
A  tree  which  requires  twenty  years  to  bring  it  into  bearing  should 
be  planted  by  the  person  who  is  in  possession  of  the  fee  of  the 
land,  or  it  is  not  likely  to  be  planted  at  all. 

The  best  perry-pears  are  generally  very  harsh  and  disagreeable 
to  the  taste,  and  indeed  may  be  considered  uneatable,  so  that  even 
bog^  are  said  to  reject  them ;  and  yet  they  produce,  when  ground, 
very  sweet  pulp  and  rich  juice.  The  sweet  eating  pears  make  a 
much  inferior  perry,  which  soon  turns  sour. 

The  mode  of  raising  pear-trees  is  precisely  similar  to  that  of 
apples.  Stocks  may  either  be  raised  from  the  wild  pear  or  from 
the  seed  contained  in  the  pulp  after  making  perry ;  nor  is  there 
so  much  reason  to  prefer  the  wild  kind  to  the  perry-pear  as  the 
crab- stock  to  that  raised  from  the  apple-seed.  A  repetition  of 
the  process  is  therefore  needless,  and  particularly  as  they  are  most 
generally  purchased  from  the  nurserymen,  to  whose  department 
the  business  of  rearing  more  properly  belongs,  and  by  whom  it 
can  be  better  executed.  It  may  be  observed,  however,  that  the 
pear  will  succeed  if  grafted  upon  the  apple,  service,  medlar,  or 
quince  stock.  Some  pears  are  said  to  be  improved  by  being 
grafted  upon  the  latter,  but  the  hard  sorts  arc  rendered  gritty. 

The  several  kinds  of  pears  cultivated  in  the  counties  of  Here- 
ford, Worcester,  and  Gloucester,  for  perry,  are  principally  the 
Longland,  the  Squash,  the  Oldfield,  the  Barland,  the  Sach  Pear> 
and  the  Red  Pear.  The  following  are  described  and  recom- 
mended by  Mr.  Knight  as  the  best  of  their  kind : — 

Oldfield  Fear,    .  Green;  round;  small;  very  productive. 
Forest  Sty  re  Pear. 

Longland  Pear    •  Much  valued ;  getting  rather  old. 
Holroore  Pear     •  Plentiful  bearer;  small;  round;  very  good  for  perry. 
Huficap  Pear  .    .  Green,  tinted  brown ;  small ;  very  austere. 
Barland  Pear  •    •  Green ;  small ;  somewhat  egg-shaped  ;  trees  very 
large  and  handsome ;  produce  great. 

The  following  are  amongst  the  best  eating  pears : — 
Little  Musk  Pear    ....  Yellow ;  early. 
Red  Muscadellc     •    .    •    •  Yellow  and  red ;  large ;  beautiful. 
Jargonelle    ••«•••  Rich  rausky  flavour ;  earl^, 
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Great  Blanquet  

Musk  Robine    #    •    •    .    .  Yellow ;  rich  j  greal  bearer. 

Holland  Bergamot  .    •    .  • 

White  and  Grey  Monsieur  John .  "Very  fine. 

Rouseline  Pear  Very  juicy  and  good ;  late. 

Crosane  Pear  Very  good  and  fine  ;  late. 

Brown  Buerrie  Pear 

Swan VEgg  Pear    ....  Green,  or  brownish ;  small. 

Golden  Buerre  Rich  scarlet. 

Red  Orange  Pear    ....  Greenish  and  purple  ;  rich  flavour. 
August  Muscat  Light  yellow;  smooth;  excellent  sum- 
mer fruit. 

Summer  Bergamot  ....  Rich  and  juicy. 

Autumn  Bergamot  ....  Rich ;  juicy ;  highly  perfumed  ;  great 

bearer. 


Before  we  quit  the  subject  of  rearing  plants,  it  may  be  well  to 
observe  that  it  is  a  cx)mmon  practice,  after  the  plants  have  been 
removed  to  wide  rows,  to  cover  the  intervals  thickly  with  furze, 
when  it  is  readily  obtainable,  which  prevents  the  growth  of  weeds, 
keeps  the  ground  moist,  and,  as  it  decays,  yields  manure  to  the 
trees.  It  would  perhaps  be  a  better  practice  to  raise  two  or  three 
fuccessive  crops  of  manured  potatoes. 

Planting  Out. 

When  the  trees  have  shed  their  leaves  is  the  most  proper  time 
for  planting  out.  They  should  be  taken  up  with  their  lateral 
roots  at  least  two  feet  in  length,  and  planted  as  soon  after  as  pos- 
sible. In  planting  orchards,  the  ground,  for  the  space  of  at  least 
6  feet  in  diameter,  should  be  trenched  to  the  depth  of  16  or  18 
inches,  and  well  broken  by  the  spade  or  mattock,  the  turf  being 
thrown  to  the  bottom.  It  is  of  some  imjwrtance  that  the  tree, 
when  planted  in  the  orchard,  should  stand  in  the  same  jwsition, 
with  regard  to  the  points  of  the  compass,  as  that  in  which  it  grew 
in  the  nursery ;  and,  in  order  to  ensure  this,  the  south  or  north 
side  of  the  trees  should  be  marked  before  they  are  removed  from 
the  nursery,  and  this  might  be  done  when  trees  are  purchased  at 
the  time  of  selection.  Care  should  be  taken  to  surround  the  roots 
with  the  finest  part  of  the  mould,  and  to  plant  the  trees  at  pre- 
cisely the  same  depth  as  that  at  which  they  before  grew.  The 
ragged  or  lacerated  ends  of  the  roots  should  be  taken  off  with  the 
knife;  and  the  hole,  after  being  duly  prepared  as  above,  opened 
wide  enough  to  admit  the  longest  of  them.  If  the  ground  at  the 
time  of  planting  be  dry,  and  water  can  be  conveniently  procured, 
two  or  three  bucketsful,  applied  to  each  of  the  trees,  will  be  of 
essential  service  in  securing  its  growth.  The  tree  being  placed 
in  the  hole,  and  temporarily  fixed  in  its  proper  position  by  a 
single  stake,  the  bole  should  be  nearly  filled  with  mould,  and  the 
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water  poured  upon  it.  After  a  few  hour8>  the  remaining  mould 
may  be  added^  and  well  trodden  down. 

The  mode  of  fencing  must  be  suited  to  the  kind  of  stock  kept 
in  the  orchard.  If  sheep  only  are  depastured,  the  tree  should  be 
closely  surrounded  by  strong  thorns  stuck  into  the  ground,  en- 
dosed  and  sustained  by  thick  stakes  driven  into  the  firm  ground 
beneath,  and  reaching  nearly  to  the  forks  of  the  tree,  and  these 
firmly  held  together  by  strong  bands  or  withes.  As  a  further 
precaution  against  damage  from  the  gnawing  of  sheep  at  any 
exposed  place,  the  trees  should  be  washed  or  smear^  with  a 
mixture  of  creamy  lime  and  cow-dung,  which  should  be  renewed 
from  time  to  time  as  occasion  may  require.  If  it  be  indispensable 
to  stock  the  orchard  occasionally  with  large  cattle,  the  tree  must 
be  fenced  by  two  or  three  rough  strong  posts,  fixed  firmly  in  the 
ground,  and  united  by  strong  battens  or  short  rails  nailed  to  each, 
and  embracing  thorns  or  furze  closely  surrounding  the  tree.  It  is 
a  miserable  economy  to  perform  this  part  of  the  business  of 
planting  imperfectly  or  scantily,  as  many  an  orchard  has  been 
mined  by  the  neglect  of  proper  and  substantial  fencing.  In  some 
situations,  where  flat  slaty  stones  abound,  the  trees  are  sometimes 
surrounded  by  a  circular  wall.  The  trees  should  be  planted  at 
the  distance  of  from  40  to  60  feet  apart,  according  to  the  richness 
of  the  soil ;  for  it  should  be  always  remembered  that  the  roots 
extend  far  beyond  the  branches.  At  42  feet  distance,  25  trees 
will  stand  upon  an  ^cre,  which  may  be  generally  considered  the 
proper  number.  The  rows  should  run  north  and  south,  in  order 
that  the  trees  may  derive  the  greatest  benefit  froD^L  the  sun.  If  in 
the  ensuing  spring  a  thick  dressing  of  a  well-mixed  compost  of 
lime  and  earth  be  laid  over  the  whole  space  that  has  been  opened 
round  the  trees,  and  afterwards  dug  in,  it  will  be  highly  beneficial 
to  them ;  and  digging  or  forking  round  the  trees  should  be  re- 
peated every  year,  for  three  or  four  years.  If  the  ground  be  wet 
it  should  be  thoroughly  drained  by  deep  covered  trenches  between 
each  row  of  trees ;  and  if,  besides  this,  the  whole  ground  were 
trench-dug,  and  the  turf  replaced  as  the  work  proceeds,  if  grass- 
land, or  trench-ploughed  if  arable,  the  expense  would  be  well 
repaid  by  the  rapid  growth  of  the  trees,  and  the  improvement  of 
the  land. 

The  benefit  derived  to  apple-trees  from  deep  digging,  and  a 
consequent  permeable  state  of  the  soil,  is  strikingly  manifested 
by  the  rapid  progress  and  early  bearing  of  orchards  which  succeed 
the  cultivation  of  hops,  a  particular  instance  of  which  I  have 
noticed  in  my  own  experience,  and  which  is  mentioned  in  my 
treatise  on  the  *  Planting  and  Management  of  Forest  Tree?,*  ^  in- 
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serted  in  the  third  volume  of  this  Journal.  The  effect  of  moving 
the  soil  to  a  great  depth,  by  taking  up  the  beds  of  stone  in  the 
lias  stratum,  was  also  mentioned.  In  such  cases,  the  trees  in  a 
very  few  years  produce  great  crops  of  very  fine  fruit.  These  in- 
staiices  of  the  accidental  deepening  of  the  soil,  and  the  effect  pro- 
duced by  it  upon  the  growth  of  apple-trees^  I  witnessed  on  the 
estates  of  Lord  Poptman,  in  Somersetshire,  to  which  property,  as 
an  agent,  I  once  rendered  some  slight  services. 

It  has  been  observed  before  that  the  extensive  culture  of  apple- 
trees  is  chiefly  confined  to  certain  districts,  which  abound  with 
marly  and  heavy  calcareous  soils ;  and  the  probable  and  principal 
cause  of  this  partial  distribution  has  also  been  noticed ; — namely, 
that  such  soils  contain  in  greater  abundance  those  mineral  sub- 
stances which  are  essential  to  the  growth  of  the  tree,  and  more 
especially  to  the  formation  of  the  juices  of  the  fruit.  It  has  like- 
wise been  observed  that  the  natural  impediments  in  other  soils  to 
the  successful  cultivation  of  the  apple  are  removed  by  a  liberal 
supply  of  ordinary  manure,  but  particularly  the  fallen  leaves  of 
trees,  in  all  of  which  potash  is  very  abundant.  The  soil  of  the 
London  clay,  thousrh  not  naturally  favourable  to  the  growth  of 
apples,  is,  by  trenching  and  manuring,  made  to  produce  not  only 
plentiful  crops  of  apples,  but  also  all  other  juicy  fruits  in  great 
abundance  and  perfection :  and  this  triumph  of  cultivation  over 
the  impediments  of  nature  is  manifested  in  the  highest  degree 
in  the  extensive  gardens  that  surround  and  supply  the  metro- 
polis. 

The  extensive,  system  of  leaves  of  all  fruit-bearing  trees  is  pro- 
bably quite  adequate  to  the  supply  of  all  the  organic  or  gaseous 
substances  which  both  the  tree  and  the  fruit  require,  and  therefore 
it  is  in  the  mechanical  state  and  to  the  inorganic  constitution  of  the 
soil  that  we  must  look  for  those  conditions  which  are  either  fa- 
vourable or  unfavourable  to  the  growth  and  productiveness  of  such 
trees.  It  is  not  enough  that  the  soil  be  neither  too  open  nor  too 
retentive  for  the  supply  of  the  due  degree  of  moisture ;  it  must  also 
contain  those  inorganic  or  mineral  substances  which  the  tree  and 
the  fruit  require.  When  the  defects  are  known,  the  remedies  are 
obvious.  By  draining  and  trenching  only,  a  stiff  soil  may  probably 
be  rendered  favourable  to  the  production  of  fruit ;  and,  if  this 
mechanical  operation  (at  ^11  times  beneficial  in  such  soils)  fails 
to  produce  the  desired  effect,  it  is  evident  that  mineral  manures 
are  wanting,  which  may  be  supplied  by  heavy  dressings  of  lime 
or  peat  ashes,  or  both.  If  the  soil  be  too  porous,  a  heavy  dress- 
ing of  marl  is  the  best  remedy ;  and  when  this  cannot  be  procured, 
clay,  with  lime  and  peat  or  other  ashes,  will  supply  its  ^  place. 
There  are  but  few  situations,  however,  where  it  would  answer, 
except  on  a  very  small  scale,  to  render  light  those  lands  capable 
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of  bearing  apples.    It  has  been  observed  before,  that  marls,  be- 
sides carbonate  of  lime^  contain  also  potash  and  sulphate  and 
phosphate  of  lime.    Lime  and  peat^ashes  generally  contain  more 
or  less  of  the  same  substances,  and  in  applying  them  to  soils 
which  do  not  contain  them,  or  in  which  they  arc  defective  in 
quantity,  we  only  supply  the  deficiency  of  nature.    Every  farmer 
knows  that  no  soil  can  be  productive  without  a  plentiful  supply  of 
water ;  but  those  principles  or  substances  which  water  conveys  to 
plants,  and  which  are  equally  essential  to  their  existence,  have 
hitherto,  for  the  most  part,  as  separate  substances,  escaped  his 
observation,  obscured  as  they  are  in  the  general  mass  of  manures 
which  he  conveys  to  his  fields.    The  fertilising  efiect  of  certain 
salts,  which  constitute  only  a  part  of  this  mannre,  and  which  till 
lately  were  never  thought  of  as  forming  a  necessary  part  of  the 
fix)d  of  plants,  has  awakened  that  spirit  of  inquiry  which  promises 
to  lead,  at  no  distant  time,  to  a  knowledge  not  only  of  the  cause  of 
the  fertility  and  barrenness  of  land,  generally  speaking,  but  also  to 
a  more  exact  knowledge  of  the  peculiar  adaptation  of  certain  soils 
to  particular  plants :  in  other  words,  the  true  reason  why  any 
particular  plant  will  thrive  in  one  soil,  and  not  in  another.  That 
most  ingenious  and  thoroughly  practical  people  the  Chinese  have 
long  since  experimentally  discovered  the  means  of  adapting  their 
soils  to  the  plants  they  wish  to  cultivate  upon  them,  and  provide 
the  proper  manure  for  each  particular  plant.    We  have  much, 
therefore,  to  learn  in  this  particular,  at  least,  from  a  people  whom 
we  have  been  accustomed  to  regard  as  semi-barbarians — ^as,  in- 
deed, in  some  respects  they  are.    Science  has  recently  opened  to 
Europeans  a  shorter  and  surer  way  of  gaining  knowledge  of  this 
kind,  or  at  least  affords  them  a  guiding  light  by  which  to  conduct 
their  experiments,  in  the  exact  analyses  which  may  now  be 
obtained  of  plants,  and  of  the  soils  upon  which  they  grow  and 
prosper. 

These  observations  upon  the  artificial  adaptation  of  the  soils  to 
the  growth  of  apple-trees  are  merely  thrown  out  as  suggestions. 
There  are,  however,  many  analogous  facts  in  the  experience  of 
agriculturists  which  are  calculated  to  render  them  worthy  of  con- 
sideration. Clovers  cannot  be  grown  upon  many  soils  without  the 
application  of  ashes ;  and  the  produce  both  of  turnips  and  wheat 
has  been  greatly  increased  by  the  application  of  bone-dust  and 
other  manures  of  a  mineral  character.  Large  tracts  of  country, 
once  thought  incapable  of  producing  corn  of  any  kind,  have  been 
made,  by  the  application  of  proper  manures  and  skilful  manage- 
ment, to  contribute  millions  of  quarters  to  the  general  stock ;  and 
yet  we  are  perhaps  only  arrived  at  the  threshold  of  improvement 
in  this  department  of  agriculture. 

When  young  trees  have  been  carefully  planted  and  well -fenced. 
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they  will  require  but  Utile  attention,  except  tbat  of  keeping  up 
the  fences  and  taking  care  that  they  be  not  shaken  by  the  wind. 
To  guard  against  the  latter,  the  tree  should  be  well  armed  with 
a  firm  bandage  of  straw  at  the  part  where  it  rises  above  the  top 
rail,  and  there  confined  between  two  cross-pieces,  passing  from 
one  rail  to  the  other,  or  else  so  firmly  fixed  by  withe  bands  as 
effectually  to  prevent  any  rubbing,  and  consequent  injury  to  the 
bark. 

The  bearing  capabilities  of  apple-trees  of  considerable  age  may 
be  much  improveid  by  judicious  pruning,  in  removing  decayed 
branches  and  old  unprofitable  boughs,  where  the  head  is  much 
crowded.  These  should  in  all  cases  be  taken  off  by  a  clean  cut 
close  to  the  branch  from  which  they  are  separated,  or  at  least  to 
a  lateral  shoot,  so  that  the  part  may  heal  over  as  soon  as  possible. 
By  pursuing  such  a  course  of  pruning,  and  by  keeping  the  body 
of  the  tree  only  just  sufficiently  open  to  admit  the  sun  to  pene- 
trate, the  weight  of  the  fruit  will  be  increased,  and  it  will  at  the 
same  time  ripen  more  regularly.  Mr.  Knight  recommends  most 
attention  to  be  paid  to  the  lateral  branches,  which,  if  unchecked 
by  occasional  pruning,  are  apt  to  load  the  tree  too  much  at  the 
extremities.  In  damp  situations  trees  are  often  covered  with  moss, 
and  thievish  mistletoe  takes  root  in  their  branches,  and  robs  them 
of  their  juices.  These  parasitical  ornaments  should  be  perse- 
veringly  removed  from  the  trees,  though  they  are  often  suffered  to 
grow  with  their  growth,  and  strengthen  with  their  strength ;  or, 
it  might  be  more  properly  said,  at  the  expense  of  their  growth 
and  strength.  Sometimes  trees,  which  at  first  were  good  bearers, 
become  stag-headed  and  unfruitful.  It  is  more  than  probable 
that  this  condition  is  owing  to  some  defect  in  the  soil.  The  pro- 
per remedy  to  be  resorted  to  in  this  case  is  what  is  called  heading- 
down — ^that  is,  removing  all  the  branches  to  within  a  foot  or  two 
of  the  main  forks  or  the  stem  of  the  tree,  in  order  to  encourage 
the  formation  of  a  healthy  and  vigorous  head.  This  operation 
should  be  accompanied  with  a  heavy  dressing  of  compost,  formed 
of  lime,  ashes,  and  earth,  extending  for  a  considerable  distance 
round  the  tree,  which  should  be  dug  in  with  the  marled  turf.  If 
the  land  be  wet,  draining  must  be  resorted  to,  as  in  that  case 
other  trees  are  no  doubt  suffering  in  some  degree  from  the  same 
cause.  If  the  tree  be  infected  with  canker,  the  same  treatment 
should  be  adopted  ;  but  in  this  case  there  is  but  little  hope  of  suc- 
cess, for,  according  to  Knight,  that  disease  is  symptomatic  of  the 
declining  age  of  the  species,  which  no  treatment  can  eflJgctually 
cure,  except  in  the  case  of  trees  which  have  been  grafted  in  the 
head.  Fresh  grafting,  if  the  stocks  be  young,  will  remedy  the 
evil.  In  otherwise  hopeless  cases^  such  treatment  of  stunted  trees 
is  deserving  of  trial ;  for,  if  it  succeed,  a  large  and  full-bearing 
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tree  is  soon  obtained ;  whereas^  if  it  be  removed  and  a  young  tree 
planted  in  its  place — even  if  it  succeed,  which  would  be  doubtful 
— it  would  be  a  long  time  before  it  came  into  bearing. 

When  the  fences  are  no  longer  deemed  necessary  for  the  sup- 
port and  protection  of  the  young  trees,  it  is  still  proper  to  guard 
against  the  injury  from  cattle,  by  smearing  the  stems  with  lime 
and  cow-dung. 

In  Herefordshire  it  is  very  common  to  plant  apple-trees  in 
arable-land — a  practice  the  policy  of  which  is  very  doubtful; 
though  there  can  be  no  doubt  that  the  trees  must  derive  great 
benefit  from  the  tillage  and  manuring  of  the  land.  I  am  not 
aware  that  any  comparison  has  been  made  between  the  profits  of 
an  orchard  under  tillage  and  another  in  pasture,  on  the  same  kind 
of  land.  Indeed  it  is  hardly  likely  that  any  trial  of  the  kind  has 
ever  been  instituted,  or  could  be  with  any  chance  of  a  satisfactory 
result.  It  is  highly  probable,  however,  that  many  soils  which  are 
not  naturally  adapted  to  the  growth  of  apples  are  rendered  pro- 
ductive of  them  by  means  of  4he  tillage  and  appliances  which 
corn-crops  require,^ and  especially  by  the  application  of  lime. 
Trees  will  grow  luxuriantly  on  certain  soils  without  bearing 
apples :  on  the  deep  gravels  of  the  grauwacke  slate,  for  instance. 
On  such  a  soil  I  have  seen  an  orchard  planted  upon  pasture,  the 
trees  of  which  throve  well,  but  produced  no  fruit.  There  can  be 
but  little  doubt  that  this  orchard  would  have  produced  apples 
under  an  ordinary  course  of  tillage  and  manuring.  It  cannot  be 
for  want  of  humus  that  such  orchards  are  unproductive,  for  that 
accumulates  in  grass-growing  orchards ;  nor  can  it  be  owing  to  a 
deficiency  of  either  carbon  or  ammonia,  or  the  elements  of  water, 
for  of  these  the  atmosphere  affords  an  inexhaustible  supply  to 
plants  which  have  large  volumes  of  leaves  and  extensive  roots  for 
their  absorption,  and  this  supply  is  renewed  by  every  breath  of 
wind  and  every  shower  of  rain.  It  must  therefore  be  owing  to  a 
deficiency  of  mineral  substances  in  the  soil,  which  perhaps  the 
ordinary  manuring  and  liming  bestowed  upon  arable  land  would 
have  supplied ;  for  the  covistant  barrenness  of  an  orchard  cannot 
be  attributed  to  the  effect  of  spring  frosts. 

Other  fruit-trees,  besides  apples  and  pears,  may  find  a  suitable 
place  in  an  orchard  attached  to  a  farm-house.  Plums  and  cher- 
ries may  find  a  place  on  its  southern  side;  and  walnuts  and 
Spanish  chestnuts  serve  as  a  protection  to  the  north  and  east. 
Cherries  and  plums  are  far  less  choice  than  apples,  as  to  the  soil 
upon  which  they  grow.  Productive  orchards  of  the  former  are 
found  upon  the  new  red  sandstone  of  Worcestershire,  as  well  as 
upon  the  slate  rubble  of  the  valleys  of  Devonshire  and  Cornwall. 
In  the  vicinity  of  or  at  a  moderate  distance  from  large  towns  the 
produce  of  such  trees  often  sells  for  a  large  sum  of  money. 
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Management  of  Store  Fruit, 

Apples  and  pears,  which  are  intended  for  keeping,  should  be 
hand-gathered  when  they  are  as  ripe  as  they  will  hang  on  the 
tree.  If  they  are  taken  much  earlier  they  will  shrivel,  notwith- 
standing all  the  pains  that  may  afterwards  be  taken  to  preserve 
their  plumpness.  The  gathering  should  be  conducted  with  great 
care,  so  as  to  prevent  bruising,  as  the  least  injury  of  that  kind 
produces  decay  and  rottenness  in  the  injured  apple,  which  soon 
communicates  it  to  others.  The  fruit  should  be  gathered  in  dry 
weather,  and  spread  singly  upcm  a  floor  in  an  open  apartment  for 
about  a  week,  and  then  carefully  put  away  in  bins  or  boxes,  in  a 
tolerably  airy  place,  with  a  layer  of  fresh  dry  wheat-straw,  or  of 
paper,  between  each  layer  of  appfes  or  pears.  If  it  be  desired 
to  keep  them  very  long,  and  in  high  perfection,  when  taken  from 
the  floor  they  should  be  carefully  wiped,  and  each  wrapped  in 
thin  paper,  like  that  used  for  oranges.  Recesses,  fitted  with 
shelves,  so  as  to  prevent  their  pressing  too  heavily,  are  the  best 
adapted  for  their  stowage.  By  the  latter  means,  apples  and  pears 
of  the  keeping  kinds  may  be  preserved  quite  fresh  and  plump 
until  the  return  of  fruit  in  the  following  summer. 

Making  Cider, 

Before  entering  upon  the  subject  of  cider-making,  it  may  be 
proper  to  offer  some  observations  on  the  nature  of  the  apple  with 
reference  to  that  object,  and  also  on  the  nature  of  fennentation — 
the  right  understanding  of  which  is  calculated  to  throw  some 
light  upon  the  best  practice,  and  perhaps  to  lead  to  a  correction 
of  that  which  is  bad.  Prenous  to  maturity,  apples  are  formed 
of  a  compact  cellular  tissue,  containing  the  elements  of  woody 
fibre,  and  filled  with  a  liquid  containing  very  little  sugar,  a 
gummy  substance,  and  a  large  quantity  of  free  acid.  During 
maturation  a  part  of  the  acid  disappears  by  the  influence  of  the 
oxygen  of  the  atmosphere,  the  cellular  tissue  diminishes,  and  the 
proportion  of  the  sugar  increases,  insomuch  that,  instead  of  hard 
woody  acid  fruits,  we  obtain,  if  the  maturatioti  have  been  com- 
plete some  weeks  after  gathering,  fruits  which  yield  a  sweet  and 
sirupy  juice."  *  The  juice  of  the  apple  and  pear,  as  well  as  that 
of  the  grape,  gooseberry,  currant,  and  other  juicy  fruits,  contains, 
besides  sugar,  a  substance  called  vegetable  gluten,  and,  more 
commonly,  ferment,  because  when  acted  upon  by  the  air  it  excites 
that  peculiar  action  called  fermentation.  This  substance  is  much 
more  abundant,  or  at  least  is  much  more  active,  in  the  expressed 
juice  of  unripe  fruit  than  when  it  is  arrived  at  perfect  maturity. 


•  Liebig. 


the  Makinfjf  of  Ci^er  and  Perry* 


399 


It  is  material  to  notice  this  increase  of  the  saccharine  matter,  and 
the  decrease  of  gluten,  or  fermentive  principle,  as  the  apple  ad- 
vances to  perfect  ripenesi?,  as  these  circumstances  exercise  a  most 
important  influence  in  the  manufacture  of  cider.  When  apples 
fall  from  the  tree,  though  ripe  in  the  common  acceptation  of  the 
word,  they  are  not  arrived  at  that  maturity  necessary  to  the  pro- 
duction of  the  best  quality  of  cider,  or  rather  of  that  cider  which 
is  most  generally  desired,  and  which  possesses  an  agreeable  com- 
bination of  sweetness,  acidity,  and  spirit.     If  the  juice  be  ex- 

{>ressed  from  the  fruit  out  of  contact  with  the  air,  it  may  be  kept 
or  any  length  of  time  in  a  close-stopped  vessel  without  under- 
going any  change ;  but  as  soon  as  air  is  admitted  the  liquor  be- 
comes turbid,  and  begins  to  ferment.'*'  It  is  in  this  way  that  fer- 
mentation is  prevented  in  the  fruit,  the  air  being  excluded  by  the 
compact  rind  of  the  fruit ;  but  no  sooner  is  this  coat  and  the  cells 
of  the  apple  broken  by  bruising  than  fermentation  commences, 
the  fluid  becomes  brown,  and  decay  of  the  fruit  ensues. 

When  the  juice  is  expressed  from  the  fruit  in  the  ordinary  way 
for  making  cider,  and  placed  in  a  tub  or  cask,  exposed  to  the  air 
at' an  ordinary  temperature,  it  soon  becomes  turbid.,  enlarges  in 
volume  from  being  full  of  minute  bubbles,  which  rise  to  the  sur- 
face, bearing  with  them  a  scum,  while  a  sediment  falls  to  the 
bottom  of  the  vessel.  This  is  the  action  of  fermentation.  The 
change  thus  going  on  was  commenced  by  the  oxygen  of  the  air 
uniting  with  the  gluten  of  the  juice,  which  thus  becomes  a  fer- 
ment— that  is,  gluten  in  a  state  of  change'  from  a  soluble  to  an 
insoluble  substance,  and  is  strictly  of  the  same  nature  as  yeast. 
In  this  state  it  becomes  an  exciter  of  change  in  the  sugar,  causing 
its  elements  to  undergo  new  arrangements,  by  which  they  form 
alcohol,  or  spirit,  which  remains  in  the  liquor,  and  carbonic  acid, 
which  escapes  as  gas.  This  change,  if  unchecked,  will  often 
proceed  until  all  the  sugar  disappears,  and  the  cider  becomes 
harsh.  If,  instead  of  a  deep  tub  or  cask,  the  juice  be  placed  in 
a  shallow  vessel,  and  kept  at  a  low  temperature,  the  gluten  is  then 
oxydized  and  precipitated,  producing  only  a  modified  action  on  the 
sugar>  owing  to  the  low  temperature,  by  which  the  latter  under- 
goes a  more  gradual  change.  By  the  precipitation  of  the  gluten 
thus  produced  the  liquor  is  prevented  from  undergoing  strong 
fermentation  when  put  into  the  cask.  It  is  this  action  of  the  air 
upon  the  gluten  by  which  the  latter  is  thrown  down,  that  cider- 
makers  avail  themselves  of  when  they  wish  to  subdue  or  prevent 
excessive  or  violent  fermentation. 

If,  as  soon  as  they  fall,  the  apples  be  inMnediately  carried  to 
the  mill  and  crushed  for  cider,  the  juice  drawn  from  them  will  be 
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comparatively  poor  in  saccharine  matter ;  while  the  ferment  will 
be  more  plentiful,  or  stronger;  both  of  which  circumstances  are 
calculated  to  produce  rapid  and  violent- fermentation,  which  it  is 
difficult  to  check  or  control  before  all  the  sweetness  is  exhausted. 
If,  on  the  contrary,  the  fruit  be  suffered  to  remain  some  days 
under  the  tree,  exposed  to  the  light  and  air,  and  when  collected 
be  placed  in  heaps,  not  exceeding  eight  or  ten  inches  deep^  either 
in  the  orchard  or  under  airy  sheds,  and  allowed  to  remain  some 
weeks  until  they  become  quite  mellow,  four  points  will  be  attained 
favourable  to  the  production  of  good  cider.  First,  the  water  of 
the  juice  will  be  diminished ;  second,  the  ferment  will  become 
less  powerful ;  third,  the  saccharine  matter  will  be  positively  in- 
creased ;  and,  fourth,  the  season  of  the  year  will  become  cooler 
and  more  favourable  to  a  moderate  degree  of  fermentation.  Poor 
apple-juice,  like  thin  wort,  ferments  quickly,  and  afterwards, 
when  exposed  to  the  least  air,  at  a  moderate  temperature,  is  apt 
to  turn  sour ;  while  rich  juice,  as  well  as  strong  wort,  ferments 
slowly;  and  the  more  active  degree  of  fermentation  is  soon 
checked  by  the  production  of  a  greater  quantity  of  vinous  spirit, 
the  presence  of  which  has  a  strong  tendency  to  subdue  that 
action,  and  to  bring  the  liquor  to  that  state  in  which  further 
vinous  change  takes  place  slowly.  After  the  sugar  of  thin  cider 
is  exhausted  by  fermentation  it  still  retains  a  considerable  quantity 
of  gluten,  or  ferment ;  this,  having  no  sugar  to  act  upon,  now 
promotes  the  change  of  the  spirit  into  vinegar,  or  acetic  acid;  a 
change  which  takes  place  with  greater  or  less  speed  according  to 
the  degree  of  temperature  and  of  exposure  to  the  air — for  in- 
stance, under  a  slow  draught  and  in  a  warm  situaUon.  Cider 
made  from  richer  juice  is  for  a  long  time  protected  from  the 
acetous  change ;  for  after  the  more  active  fermentation  has  ceased, 
a  large  portion  of  the  sugar  is  left  imchanged  in  the  liquor,  upon 
which  the  still  slowly-precipitating  gluten,  or  ferment,  acts  to 
the  preservation  and  increase  of  the  spirit. 

It  is  well  known  that,  during  the  operation  of  grinding,  the 
pulp  of  apples  and  pears  becomes  much  sweeter;  and  by  a  fur- 
ther exposure  to  the  air  the  sweetness  is  still  furthex  increased. 
Some  exceedingly  harsh  pears  yield  quite  a  sweet  pulp  by  mere 
grinding.  This  change  appears  to  be  of  a  similar  nature  to  that 
which  takes  place  in  the  conversion  of  starch  into  sugar  by  tljie 
action  of  bruised  malt,  and  is  probably  due  to  the  same  cause — 
the  presence  of  air,  moisture,  and  gluten. 

The  above  explanations,  it  is  presumed,  are  calculated  to  throw 
some  light  upon  the  operations  of  cider-making ;  and,  by  dis- 
pelling in  some  degree  the  mystery  in  which,  as  a  practical  art,  it 
is  involved,  to  lead  to  clearer  views  and  more  certain  results. 

In  the  west  of  England  and  in  Ireland^  apples  are  generally 
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ground  by  means  of  what  is  sometimes  called  a  nut-mill — that  is, 
two  wooden  rollers,  thickly  studded  with  strong  blunt  pegs  of  iron, 
and  revolving  in  opposite  directions,  with  a  hopper  to  supply  the 
apples,  and  generally  turned  by  horse-power  where  there  is  any 
quantity  of  cider  to  make.  The  imperfection  of  this  mill,  not- 
withstanding some  improvement  it  has  in  some  cases  undergone 
to  give  the  pulp  additional  pressure,  is,  that  the  pulp  is  not  suffi- 
ciently broken,  and  the  pips  or  seeds  are  for  the  most  part  un- 
touched, both  of  which  are  very  objectionable  circumstances.  In 
Herefordshire  the  apples  are  crushed  by  a  large  circular  stone 
revolving  in  a  circular  stone  trough,  and  drawn  round  by  a  horse. 
By  this  means  the  apples  are  more  completely  broken,  and  most 
of  the  seeds  crushed,  while  the  pulp  is  more  effectually  exposed 
to  the  action  of  the  air,  a  matter  of  no  small  importance  in 
the  manufacture  of  cider.  Formerly,  the  cider-press  was  an 
enormous  fabric  of  wood,  consisting  of  two  massive  pillars  fixed 
in  the  ground,  and  connected  by  a  sill  or  bed  below,  and  a  cross- 
beam above,  which  received  the  immense  wooden  screw,  and  both 
morticed  through  the  pillars.  A  platform  or  bed  of  wood,  deeply 
grooved  round  the  ed^es  and  across  the  centre,  with  a  lip  to  dis- 
charge the  juice,  rests  upon  the  sill — this  is  about  three  or  four 
feet  wide ;  a  broad  wooden  plate  attached  to  the  screw,  with  a  long 
wooden  pole,  a  capstan,  and  rope,  complete  the  apparatus.  Such 
may  even  now  be  seen  lingering  in  some  remote  districts,  but 
they  have  for  the  most  part  given  way  to  more  compact  machines, 
with  iron  screws  and  posts  or  pillars,  and  so  contrived  as  to  render 
a  common  iron  bar  effectual  without  the  aid  of  a  capstan.  A  low 
long  wooden  trough  receives  the  juice  as  it  runs  from  the  press. 
In  apple  countries,  a  cider-house  supplies  the  place  of  a  brew- 
bouse.  It  has  generally  a  loft  for  the  reception  of  the  apples. 
Where  much  cider  is  made,  a  long  building  is  generally  attached, 
ao  contrived  as  to  admit  a  free  access  of  air,  in  which  the  cider  is 
fermented,  and  sometimes  stored.  For  either  purpose  the  build - 
ii^  should  be  thatched,  and  made  capable  of  being  rendered  open 
or  dote,  as  the  season  requires* 

The  ordinary  process  of  making  cider,  where  it  is  not  intended 
for  sale,  but  merely  for  the  consmnption  of  the  farm,  is  very 
simple.  Quantity,  rather  than  nice  flavour,  is  the  object  most  re- 
garded. As  the  apples  fall  they  are  collected,  without  selection, 
into  heaps  in  the  orchard,  where  they  remain  till  they  are  mellow. 
They  are  then  carried  to  the  mill,  and,  when  ground,  the  pulp  is 
j^aced  in  a  layer,  about  three  inches  deep,  upon  the  bed  of  the 
press,  a  horsehair  cloth  having  been  laid  under  it ;  the  edges  and 
comers  of  the  cloth  are  then  folded  over  the  sides  of  the  pulp, 
another  cloth  is  laid  on  for  another  layer  of  pulp,  and  this  is  re- 
peated till  there  are  about  ten  or  a  dozen  layers.  In  order  to  keep 
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these  layers  of  one  size,  a  frame  is  generally  used,  which  is  drawn 
up  as  the  work  proceeds.  Sometimes  clean  straight  wheat-straw 
is  used,  instead  of  haircloths,  the  ends  of  which  are  bent  over  the 
incumbent  layer  of  pulp ;  but  this,  on  many  accounts,  is  a  much 
less  convenient  method,  though  it  is  a  saving  of  expense.  When 
the  pile  of  pulp  (or  cheese,  as  it  is  called)  is  completed,  the  press 
is  applied,  gently  at  first,  and  gradually  with  increasing  force,  at 
considerable  intervals,  until  no  more  juice  can  be  extracted  with 
the  utmost  power  of  the  screw.  The  cheese  of  pommey  is  then 
removed,  to  make  way  for  another  charge  of  the  press. 

When  straw  is  used  instead  of  haircloths,  towards  the  close  of  the 
work  the  screw  is  eased,  and  the  ra^ed  and  projecting  edges  of 
the  cheese  parcel  off  with  a  sharp  instrument,  and  the  parings 
placed  upon  the  top  of  the  cheese,  when  the  pressure  is  renewed. 
The  dry  pommey,  or  pulp,  is  thrown  into  water,  where  it  is  allowed 
to  macerate ;  and  when  the  other  cider  is  made  it  is  again  pressed, 
and  affords  a  weak  but  sweet  cider  for  present  use,  called  ciderkin, 
or  water-cider.  The  pulp  of  three  hogsheads  of  the  first  cider 
will  produce  about  one  of  the  water-cider.  The  juice  is  taken 
from  the  press  and  put  into  casks,  leaving  a  considerable  huUage 
or  space  beneath  the  bung,  and  when  it  has  fermented  and  become 
fine  the  cider  is  racked  off  the  lees  into  other  casks,  and  stowed 
away  for  use,  leaving  the  bungs  loose  until  there  is  no  danger  of 
a  renewal  of  the  fermentation,  which  might  endanger  the  barrels 
if  closely  stopped  at  first.  In  many  cases,  even  less  pains  are  be- 
stowed, and  the  cider  remains  in  the  same  casks  in  which  it  was 
fermented  until  required  for  use.  This  is  the  general  outline  of 
the  operation  of  making  common  domestic  cider,  but  the  practice 
differs  more  or  less  in  every  cider  district 

The  cider  produced  in  this  way  is  generally  a  rough  strong 
drink,  which  is  however  generally  preferred  to  sweet  cider  by 
those  who  make  it  their  constant  and  almost  Only  beverage.  There 
is  one  good  reason  for  this  preference,  which  is  the  superior 
strength  of  such  cider,  as  it  has  of  course  more  spirit  than  that 
made  from  the  same  juice  which,  has  by  management  been  pre- 
vented from  fermenting  to  the  same  extent,  and  therefore  remains 
sweet.  The  habitual  cider -drinker  prefers  the  exciting  quality 
to  the  sweetness  of  the  liquor. 

In  the  manufacture  of  the  sweet  and  more  palatable  cider,  and 
those  of  superior  quality,  intended  for  bottling  and  sale,  consi- 
derable care  and  attention  is  required.  After  what  has  been  pre- 
viously stated  with  regard  to  some  of  the  chemical  properties  of 
fruit,  and  of  the-  fermentation  of  its  juice,  the  motives  for  the  dif- 
ferent operations  of  the  practical  cider-maker  will  be  better  un- 
derstood. The  following,  in  the  leading  particulars,  is,  according 
to  Mr.  Knight,  the  practice  of  the  best  cider-makers  in  Hereford- 
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shire^  though  in  many  respects  the  practice  differs  materially  in 
different  districts. 

As  the  fruit  falls,  it  is  collected  in  heaps  of  about  eight  or  ten 
inches  deep,  or  is  conveyed  to  an  open  airy  shed  or  apple-loft. 
In  collecting  the  apples  for  making  the  best  cider,  the  green  fruit 
is  thrown  aside.  In  these  lieaps  the  apples  should  remain  some 
weeks,  until  they  become  quite  mellow.  When  conveyed  to  the 
mill  all  the  decayed  fruit  are  picked  out.  The  pulp  is  thoroughly 
broken  down  by  the  action  of  the  mill,  not  only  for  the  more  per- 
fect extraction  of  the  juice  afterwards  by  the  press,  but  also  for  the 
free  admission  of  the  air  to  every  part  of  it.  With  this  view  the 
grinding  should  not  be  a  hurried,  but  rather  a  slow  operation ; 
for  the  more  the  pulp  is  exposed  to  the  action  of  the  air,  the  more 
saccharine  it  becomes,  and  the  cider  will  be  the  less  liable  to  vio- 
lent fermentation  in  the  cask.  The  pulp  is  allowed  to  remain 
exposed  to  the  air  four-and-twenty  hours  before  it  is  conveyed  to 
the  press,  in  order  to  obtain  as  large  an  absorption  of  air  as  pos- 
sible. In  some  instances  the  pulp  is  only  slightly  pressed,  again 
spread  to  the  air  for  some  time,  and  afterwards  returned  to  the 
expressed  juice  and  pressed  again.  With  such  or  similar  pre- 
parations as  the  above,  the  increased  richness  of  the  juice,  the 
diminished  energy  of  the  ferment,  and  the  low  temperature  of  the 
season,  are  all  favourable  to  that  moderate  degree  of  fermentation 
which  is  requisite  for  making  sweet  cider.  When  the  liquor  is 
put  into  die  casks  a  considerable  hullage  or  space  between  the 
bung  and  the  surface  of  the  liquor  shoidd  be  left^  to  allow  a  freer 
access  of  air,  and  the  casks  should  be  placed  in  an  open  and  airy 
place,  as  in  confined  places  or  cellars  the  cider  ferments  too 
rapidly.  If,  notwithstanding  this  precaution,  the  fermentation 
becomes  very  active,  the  liquor  should  be  immediately  racked  off, 
and  the  operation  repeated  if  it  again  occurs.  The  too  great 
activity  is  indicated  by  a  loud  hissing  noise,  which  is  heard  upon 
applying  the  ear  to  the  bung-hole.  The  fermentation  sometimes 
commences  in  a  day  or  two,  and  at  others  not  for  many  days,  or 
even  a  fortnight  or  three  weeks,  according  to  the  strength  of  the 
juice  and  the  temperature  of  the  season.  When  the  fermentation 
has  ceased,  which  may  be  known  by  the  liquor  becoming  clear, 
it  should  be  immediately  racked  into  well-scalded  and  dried 
casks ;  these  casks,  as  before,  should  not  be  quite  filled,  and  their 
bung-holes  merely  covered.  Great  attention  should  be  given  to 
prevent  any  recurrence  of  active  fermentation  ;  upon  the  least  ap- 
pearance of  which  racking  must  instantly  be  resorted  to,  until 
the  cider  becomes  permanently  tranquil.  The  dregs  of  the  fer- 
menting casks  should  be  filtered  through  a  conical  flannel-bag, 
spread  at  the  mouth  and  suspended  by  a  hoop.  In  the  operation 
of  racking,  the  finer  the  stream  the  more  effectual  will  it  be  in 
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checking  fennentation ;  and  this  effect  will  be  increased  by  pour- 
ing the  liquor  through  a  vessel  perforated  with  numerous  holes^ 
or  afiixing  the  rose  of  a  watering-pot  to  the  vent  or  tap^  thus  pro- 
ducing a  more  complete  separation  and  exposure  to  the  air>  and 
consequent  precipitation  of  the  ferment.  Some  cidermakers  cause 
the  cider  to  run  down  a  board  into  the  receiving  vessel,  so  as  to 
expose  it  as  much  as  possible  to  the  action  of  the  air.*  The  object 
of  all  this  particular  management  of  the  cellar  is,  after  obtaining 
a  certain  degree  of  fermentation  necessary  to  produce  a  sufficient 
quantity  of  spirit,  to  subdue  the  action  of  the  exciter,  the  ferment, 
and  thereby  to  induce  that  slow  and  tranquil  change  which  gradually 
converts  the  remaining  sugar  into  spirit,  but  which,  in  a  well-dosed 
cask  and  a  cool  cellar,  it  takes  years  to  accomplish*  In  the  following 
April  the  cider  is  again  racked^  to  get  rid  of  the  lees,  and  the  casks 
are  then  closely  bunged  down,  and  the  cider  is  in  a  fit  state  to  stow 
away  in  the  proper  keeping  place,  or  to  send  out.f  When  perfectly 
fine  the  cider  is  fit  for  bottling ;  but  Mr.  Knight  recommencLi 
keeping  it  two  years  before  it  is  bottled.  Cider,  carefully  managed^ 
will  retain  its  sweetness  three  or  four  years  in  the  cask>  and  many 
years  when  bottled.  The  bottles  should  be  laid  upon  thmr 
sides,  in  order  that  the  corks  may  swell  and  prevent  the  escape 
of  the  gas.  In  bottle,  the  gas,  which  at  first  is  yet  slowly  formed, 
soon  occasions  such  a  pressure  as  to  put  a  stop  to  any  further 
change,  which  can  proceed  only  so  long  as  the  carbonic  add  gas — 
one  of  the  products  of  that  change — is  allowed  to  escape.  In 
tolerably  matured  cider^  the  needful  pressure  for  this  effect  is  too 
feeble  to  endanger  the  bursting  of  the  bottles,  but  is  at  the  same 
time  sufficient  to  give  great  briskness  to  the  cider  wh^  the  cork 
is  drawn.  t 

In  tracing  the  progress  of  these  operationsi  and  that  of  the 
cider  to  its  perfect  state,  or  rather  to  that  state  which  is  conndered 
desirable,  it  may  be  observed,  with  regard  to  the  cause  of  the 
changes  which  take  place,  the  gluten  or  ferment,  that  its  quantity 
is  so  great  in  the  juice  of  imperfectly  ripe  apples,  in  proportion 
to  the  saccharine  matter,  that  when  pressed  at  that  time,  and 
allowed  to  ferment,  the  action  would  be  so  powerful  as  soon  to 
exhaust  all  the  sweetness,  and  produce  a  harsh  cider.  By  the 
more  perfect  ripening  of  the  apples,  and  the  slow  grinding  and 
exposure  of  the  pulp  to  the  air,  the  power  of  the  ferment  is  very 


♦  The  coolness  of  the  situation  of  the  cider  during  its  fermentation  is  of 
great  importance  ;  for  at  a  temperature  much  above  5(f  Fahrenheit,  the 
acetous  change  commences,  and  proceeds  simultaneously  with  the  vinous : 
but  below  that  degree,  neither  before  the  cider  is  tunned,  nor  after  in  the 
open  cask,  is  any  acid  produced. — Author, 

t  TTie  racking  of  cider  in  the  spring  should  be  performed  when  the  air 
is  dry  and  cool. 
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much  diminished ;  and  so  mucfi  of  it  is  afterwards  removed  by 
the  modified  but  still  active  fermentation  in  the  cask  as  generally 
to  prevent  the  recurrence  of  it,  at  a  low  temperature,  after  it  is 
racked.  If  at  this  stage  the  active  fermentation  does  not  recur, 
that  gradual  change  succeeds  by  which  the  ferment  still  in  the 
liquot  i^  slowly  deposited,  and  a  corresponding  change  of  sugar 
into  alcohol  or  spirit  takes  place.  As  this  proceeds  there  is  less 
and  less  danger  of  the  renewal  of  active  fermentation  from  a 
change  of  temperature,  till  ultimately  all  danger  is  removed  both 
of  that  and  the  acetous  change  by  the  removal  of  the  cider  from 
the  deposited  ferment,  or  lees,  when  it  is  racked  in  the  spring, 
and  the  exclusion  of  the  air.  From  this  period  a  continually 
diminishing  action  of  the  same  nature  proceeds,  producing  the 
effect  called  ripening. 

The  great  change  which  takes  place  in  fermentation  is,  as  be- 
fore stated,  the  conversion  of  the  sugar  of  the  liquor  into  alcohol 
and  carbonic  acid  gas,  and  the  ferment  is  the  exciter  of  this 
change,  which  would  not  take  place  without  its  presence.  The 
more,  therefore,  the  active  power,  or  the  quantity,  of  the  latter  is 
diminished  by  the  ripening  and  treatment  of  the  fruit,  and  after- 
wards by  racking,  which  is  calculated  to  render  it  inert,  the  greater 
will  be  the  quantity  of  sugar  which  remains  unaltered.  The  in- 
fluence of  the  richness  of  the  must,  or  juice,  in  checking  the 
enei^  of  fermentation  has  been  already  mentioned.  I  make 
no  apology  for  this  apparent  repetition,  because  it  is  very  de- 
sirable to  possess  clear  ideas  of  the  nature  of  fermentation,  as  far 
as  it  is  known,  and  of  the  effect  of  the  means  resorted  to  for  the 
purpose  of  managing  and  controlling  it.  The  use  of  sulphur- 
matches — that  is,  strips  of  canvas  dipped  in  sulphur  and  burnt 
within  the  cask  previous  to  racking,  for  the  purpose  of  checking 
the  fermentation — ^is  liable  to  great  objection,  as  it  gives  an  un- 
pleasant flavour  to  the  cider,  and  is  at  best  only  a  substitute  for 
more  careful  management.*  A  small  quantity  of  powdered  char- 
coal has  been  lately  stated  to  arrest  fermentation  without  impart- 
ing any  flavour.  It  is  better  to  depend  upon  good  and  careful 
management  than  upon  such  adventitious  helps.  It  has  been  ob- 
served, that  juice  pressed  from  unripe  fruit  at  an  early  season  of 
the  year  runs  rapidly  through  its  fermentation ;  and  it  is  at  the 
same  time,  owing  to  a  higher  temperature,  liable  to  contract 
acidity.  When  therefore  it  becomes  necessary,  from  any  cause, 
to  maJce  cider  at  any  early  period,  the  utmost  attention  must  be 
given  in  order  to  avert  these  consequences.    The  liquor  should 

♦  The  application  of  brandy  or  other  strong  spirit  will  not  prevent 
acidity,  but  ultimately  increase  the  quantity  of  acetic  acid  if  the  gluten  be 
not  previously  removed,  and  in  any  case  it  is  objectionable. 
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be  put  into  small  casks^  and  placed  in  a  very  oool  situation,  and 
active  fermentation  prevented  as  much  as  possible  by  repeated 
racking.  Coarse  brown  sugar  would  enrich  the  juice  and  exhaust 
the  ferment ;  and  frequent  mopping  the  cask  would  lower  the 
temperature.  If  these  operations  should  be  thought  too  trouble* 
some  or  expensive,  the  maker  must  be  content  with  very  harsh 
cider.  Apples  are  stated,  by  persons  who  have  made  exact  expe- 
riments, to  yield  about  70  per  cent,  of  their  weight  of  juice;  or, 
7  gallons  of  juice  to  100  pounds  of  apples :  which  may  serve  as 
some  sort  of  guide  to  those  who  may  wish  to  purchase  apples  for 
the  purpose  of  making  cider. 

As  the  strength  of  the  cider  always  depends  upon  the  weight 
of  the  juice^  there  is  no  surer  way  of  ascertaining  the  value  of 
apples,  so  far  as  strength  is  concerned,  than  the  use  of  the  saocha- 
rometer^  the  instrument  which  brewers  use  for  ascertaining  the 
strength  of  their  worts.  The  weight  of  distilled  water  at  the  tem- 
perature of  60°  is  the  standard  of  comparison,  and  is  called  1000. 
The  instrument  is  a  copper  ball  with  a  graduated  upright  shank, 
which,  by  placing  a  weight  (a  round  flat  piece  of  brass  with  a 
hole  to  admit  the  shank)  upon  the  top  of  the  ball,  is  made  to  indi- 
cate the  excess  of  the  weight  of  the  same  measure  of  wort  above 
that  of  water.  The  weight  thus  indicated  is  called  its  specific 
gravity.  A  juice  with  a  specific  gravity  of  1080  is  considered 
very  strong,  and  is  equal  to  a  wort  that  will  make  strong  ale. 
Mr.  Knight  mentions  an  excellent  apple  called  the  Golden 
Harvey,  the  juice  of  which  had  a  specific  gravity  of  1095.  The 
weight  of  apple-juice  might  be  ascertained  with  tolerable  accu- 
racy by  means  of  a  Florence  oil-flask,  and  exact  scales  and 
weights,  with  the  help  of  a  few  figures,  or  by  comparison  merely, 
without  figures.  Little  advantage,  however,  can  be  made  of  such 
a  precise  knowledge  of  the  weight  of  apple-juice,  which,  after  all, 
will  differ  very  much  with  the  season,  and  is  also  influenced  by 
the  time  the  apples  are  kept  before  grinding,  by  which  the  juice 
is  enriched  at  the  expense  of  quantity. 

The  mode  of  making  perry  differs  very  little  from  that  of 
making  cider.  The  fruit,  however,  is  pressed  as  soon  as  gathered; 
and  the  roughest  pears  generally  produce  the  best  perry.  The 
perry  produced  from  sweet  pears,  which  have  no  astringency,  soon 
turns  sour.  Crabs  are  said  to  be  sometimes  used  with  pears, 
which  have  a  tendency  to  improve  the  keeping  quality  of  the 
perry.  The  same  precautions  are  used  as  in  the  case  of  cider  to 
prevent  rapid  and  excessive  fermentation;  and  the  fermenting 
juice  is  often  racked  before  it  has  ceased  to  ferment,  in  order  to 
prevent  it  going  too  far. 

Though  gre^t  pains  are  taken  in  the  manufacture  of  cider  in* 
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tended  for  sale,  in  order  tp  enhance  its  value,  it  b  still  quite  an 
einpirical  art,  and  consequently  the  practice  varies  very  much  in 
difiterent  districts.  The  best  practice  (that  is,  such  as  produces, 
upon  the  average  of  years,  the  most  valuable  cider  from  the  same 
fruit)  will  perhaps  admit  of  but  little  improvement  from  the 
application  of  scientific  principles ;  but  if  that  practice  be  more 
c^formable  with  scientific  views  than  others,  its  claim  to  pre- 
ference is  strengthened  and  confirmed  by  reason,  while  such 
views  may  suggest,  to  a  discerning  and  experienced  operator, 
some  means  of  valuable  improvement  in  his  practice. 

So  great  is  the  difference  in  the  value  of  cider,  arising  from 
the  choice  of  fruit  and  the  mode  of  making  combined,  that  a 
gentleman  near  Ross,  mentioned  by  Marshall,  some  years  ago 
produced  a  cider  so  valuable  that  he  was  offered  60/.  for  110 
gallons,  or  an  equal  quantity  of  good  foreign  wine.  This  cider  is 
said  to  have  been  produced  from  the  Hagloe  Crab,  and  the  mode 
oi  making  it  differed  from  that  generally  practised  in  this — that 
the  juice  was  fermented  in  wide  vessels  not  more  than  two  feet 
deep,  and  the  cider  carefully  drawn  off  from  the  dr^  beneath 
and  the  scum  above,  and  put  into  casks  without  anything  more 
being  done  to  it.  It  is  much  to  be  doubted  whether  this  is  a 
trustworthy  account  of  the  means  by  which  such  excellent  cider 
was  produced.  We  are  not  told  anything  of  the  temperature  of 
the  place  in  which  the  fermentation  was  conducted,  nor  of*  the 
time  required  for  the  desired  change  in  such  shallow  vessels. 
The  temperature,  in  all  probability,  was  quite  low,  and  the  time 
considerable;  and  the  process  very  much  resembling  the  slow 
kind  of  fermentation  mentioned  by  liebig,  which  a  peculiar  beer, 
produced  in  some  parts  of  Germany,  is  made  to  undergo.  It  is 
much  to  be  r^etted  that  Mr.  Marshall,  or  the  worthy  Man  of 
Ross  himself,  did  not  furnish  the  world  with  every  particular  of 
his  method  of  making  this  superlative  cider. 


While  passing  through  the  press,  the  proof-sheet  of  this  paper 
was  submitted  to  the  inspection  of  Dr.  Ure,  who  told  the  author 
that  the  views  and  reasonings  therein  given  are  quite  correct,  and 
in  perfect  accordance  with  the  science  of  organic  chemistry. 
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XXIX. — On  tJte  Solution  of  Bones  in  Sulphuric  Acid  for  the 
purposes  of  Manure.   Bj  the  Duke  of  Richmond. 

To  Ph.  Pusey^  Esq. 

My  dear  Pusey, — I  have  not  yet  received  the  details  of  the  ex- 
periments tried  by  the  Morayshire  Farmers'  Club  with  sulphuric 
acid  and  bones>  but  I  know  that  the  result  has  been  most  satisfac- 
tory. On  my  own  farm,  which  is  light  sandy  soil,  I  tried  one  acre 
with  it,  another  with  guano^  and  a  third  with  stable-yard  dung. 
Early  in  November  I  had  a  quarter  of  an  acre  of  each  drawn  and 
weighed  :  the  heaviest  crop  was  from  the  land  manured  with  the 
sulphuric  acid,  though  it  did  not  cost  me  above  11^.  or  lis.  &d. 
an  acre. 

I  understand  also  that  the  turnips  came  into  rough  leaf  sooner 
on  that  acre  than  on  any  of  the  others. 

Believe  me  yours  sincerely, 

Richmond. 

London^  December  9,  1843. 


Note. 

The  experiment  contained  in  this  letter  bears  out  those  of  the 
Morayshire  Farmers'  Club,  the  details  of  which  appeared  in  the 
last  Journal,  and  affords  good  hope  that  this>  the  most  important 
saving  which  was  ever  held  out  in  the  use  of  manure,  will  be 
found  generally  applicable.  For  those  details  I  must  refer  to 
,  that  paper,  merely  mentioning  now,  that  in  one  trial  a  bushel  of 
bones  to  which  sulphuric  acid  had  been  applied,  exceeded  in  its 
effects  six  bushels  used  in  the  common  way.  As  this  is  the  first 
instance,  I  believe,  in  which  chemistry  has  assisted  practical  farm- 
ing, it  may  be  interesting  to  examine  the  theory  on  which  this 
application  is  founded.  Bones  may  be  roughly  stated  to  consist 
of  fat,  of  jelly,  and  of  an  earthy  matter,  called  phosphate  of  lime. 
When  they  were  first  employed  as  manure,  it  was  doubtful  of 
course  to  which  of  these  substances  they  owed  their  beneficial 
effect,  and  many  persons  were  unwilling  to  purchase  bones  which 
had  been  boiled,  and  had  consequently  lost  their  grease.  It  was 
soon  found,  however,  that  boiled  bones  were  as  good  manure  as 
those  that  were  unboiled.  There  still  remained  in  the  boiled 
bones  two  substances,  either  of  which  might  be  their  active  prin- 
ciple. But  Sprengel  states  that  he  found  bones  which  had  been 
not  only  boiled,  but  burnt,  still  act  as  manure ;  and  Mr.  Hannam 
has  tried  the  same  experiment  with  the  same  result.  Now  as  fire 
drives  out  of  the  bone  the  solid  jelly  which  holds  it  together,  there 
remains  only  the  earthy  matter  behind,  thus  proved  to  be  the  ma- 
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nuring  substance.  This  being  phosphate  of  lime>  chemistry  sug- 
gested that  since  the  lime  was  in  so  small  a  quantity,  the  phos- 
phoric acid  united  with  it  must  be  the  true  manure  contained  in 
the  bobes^  and  that  if  the  lime  Were  taken  from  it  by  sulphuric 
add,  the  phosphoric  acid  thus  set  free  would  be  greatly  strength- 
ened in  its  immediate  activity.  This  the  Morayshire  farmers 
carried  last  year  into  effect,  and  thfe  Duke  of  Richmond  in  the 
present  year,  the  result  wonderfully  according  with  the  predictions 
of  chemical  science.  We  cannot  eveA  now  regard  this  discovery 
as  completely  established ;  but  as  it  promises  a  very  great  saving 
to  farmers  who  buy  bones  largely,  I  hope  that  the  hint  will  be 
followed  up  until  certainty  has  been  attained.  Hitherto  the  dis- 
solved bone,  or  gruel,  as  one  farmer  calls  it,  has  been  mixed  with 
large  quantities  of  water,  and  applied  as  a  liquid  matiure ; 
but  the  use  of  any  liquid  manure  is  so  laborious  and  inconve- 
nient, that  I  should  greatly  prefer,  as  a  trial  Jit  least,  to  mix  the 
dissolved  bones  with  some  dry  earth  or  ashes,  which  might  be 
used  by  the  ordinary  method  of  drilling.  Ph.  Pusey. 


XXX, — Statement  of  a  neto  and  successful  Rotation  of  Crops  for 
Heavy  Clays,    By  J.  S.  Nowlson. 


Sir, — My  course  of  crops  is  as  follows,  viz.  one-fourth  wheat ;  ' 


*  As  a  general  rule  applicable  to  much,  perhaps  most,  of  the  soils  of  this 
country,  the  alternation  of  com  and  green  crops  is  better  than  two  com 
and  two  fallow  crops  in  succession ;  but  on  land  of  the  peculiar  character 
of  that  in  Northaw  it  is  otherwise,  and  a  comparison  of  Mr.  Nowlson  s 
crops  with  those  grown  on  similar  land  in  the  neighbourhood,  managed  on 
the  alternate  system,  sufficiently  proves  that  that  mle  must  not  be  taken 
to  be  without  exceptions. 

Nyn  Farm  is  situated  at  the  northern  extremity  of  the  extensive  parish 
of  Northaw,  which  is  a  border  parish  of  the  county  of  Herts.  On  the  south 
is  that  wild  part  of  Middlesex  once  Enfield  Chase,  but  now  enclosed  and 
cultivated.  The  quality  of  the  land  in  Northaw  varies  considerably,  but  its 
genera]  character  is  that  of  a  wet  and  singularlv  tenacious  clay  (on  the 
plastic  clay  formation),  interspersed  in  places  .with  beds  of  rounded  gravel. 
These  beds  are  merely  superficial — ^that  is,  (few  of  them  are  more  than  6 
feet  deep,  and  they  have  mvariably  the  stiff  clay  beneath  them.  Chalk 
can  in  manv  places  be  reached,  on  Nyn  Farm,  at  the  depth  of  60  feet ; 
and  about  thirty  years  ago,  when  great  part  of  the  farm  was  enclosed  from  a 
state  of  common  by  Thompson  of  Northaw  (a  name  well  known  to  the 
readers  of  Cobbett),  much  chalk  was  raised,  and  used  in  brin^ins  the  land 
into  cultivation,  the  good  effects  of  which  are  visible  to  tms  day.  Tlie 
arable  land  has  been  completely  drained  with  bushes,  as  is  common  in 
this  district ;  and  the  drains  having  been  laid  at  18  feet  apart,  the  land 


To  Ph.  Pusey,  Esq. 


which  is  sown  alternately  with 


410  Rotation  of  Crops  for  Heavy  Clays. 


clover;  after  that>  sown  with  winter-tares,  eaten  off  green  by 
fatting  shpep;*  then  a  bastard  fallow  for  wheat — the  other  half 
fallowed  for  turnips,  part  eaten  on  the  land  and  part  drawn  off ; 
then  fallowed  for  spring-tares  or  coleseed,  eaten  off  by  fatting 
sheep;  then  ready  for  wheat  again.  For  example,  say  if  the 
farm  be  200  acres  of  arable  land — 

50  acres  Wheat. 

50    „  Gate. 

25    „     Winter  Tares. 

25    „     Fallow  for  Turnips. 

25    „  Clover. 

25    „    Coleseed  and  Tares. 

200  acres. 

This  is  a  system  I  have  used  for  some  years  on  strong  retentive 
play-soil,  which  I  have  found  answer  well.f 

I  am,  Sir, 
Your  obedient  servant, 

J.  S.  NOWLSON. 

Nyn  Farm,  Northaw,  Herts. 

is  as  dry  as,  from  the  character  of  the  soil,  is  possible.  Still  the  arable 
land  is  so  tenacious,  and  its  reduction  to  a  tilth  must  be  affected  so  much 
by  the  action  of  the  atmosphere,  that  every  plan  for  its  cultivation  should 
be  arranged  to  avoid  unnecessary  trampling  either  with  horses  or  sheep 
in  wet  weather. 

The  object,  therefore,  of  Mr.  Nowlson's  rotation  is  to  prepare  as  much 
of  his  land  as  possible  in  the  summer  and  autumn  months.  For  instance, 
the  advantage  of  sowing  oats  after  wheat  is,  that  the  wheat  stubble,  on 
being  ploughed  up  in  the  autumn,  remains  rough  through  the  winter,  can 
be  harrowed  down  to  a  fine  tilth,  and  the  oats  sown  in  the  very  first  dry 
week  which  occurs  in  the  early  sprint.  Experience  has  shown  that 
nothing  but  early  sowing  can  secure  an  abundant  crop,  and  this  could  not 
have  been  done  after  the  land  had  been  trampled  by  sheep  feeding  off 
roots,  &c. 

Indeed  the  interval  which  intervenes  in  the  spring  of  many  years,  be- 
tween the  time  when  the  land  is  too  soft  to  be  worked,  and  when  it  has 
become  excessively  hard,  is  often  so  short,  that  unless  the  preparations  for 
spring  com  have  been  nearly  completed  in  the  previous  autumn,  those 
crops  are  with  difficulty  got  in  at  all. — R.  G.  Wklford. 

♦  One  half  of  all  the  green  and  fallow  crops,  except  the  clover,  is  fed  off 
by  ewes,  and  lambs  fattened  on  corn  for  the  London  market  The  other 
half  is  drawn  off  for  other  cattle.— R.  G.  W. 

t  I  saw  the  principal  field  of  wheat,  of  about  30  acres,  on  the  day  the 
reaping  of  it  commenced  (I7th  August,  1843),  and  a  more  splendid  crop 
is  seldom  seen.  It  has  been  estimated  by  various  competent  jud^s  who 
have  seen  it  at  considerably  more  than  40  bushels  to  the  acre.  This  iden- 
tical field,  fifteen  years  ago,  produced  a  wheat  crop  which  only  averaoed 
6  bushels  to  the  acre.  The  wheat  now  growing  is  **  Revetts,"  a  bearded 
wheat.— R.  G.  W. 

^orthaw^  Bamel,  August  19//t,  1843. 
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XXXI. — On  the  proper  Materials  for  filing  up  Drains^  and  the 
Mode  in  which  Water  enters  them.    By  Robert  Beart, 

Although  I  felt  incompetent  to  give  the  extensive  infonnation 
required  by  the  conditions  for  the  Prize  Essay  on  Draining,  I 
wish  to  lay  before  the  Council  of  the  Society  the  result  of  my 
experience  and  observation  in  draining  from  300  to  400  acres  of 
cold  clay  land.  In  the  first  instance^  without  any  practical  know- 
ledge, I  commenced  draining  with  the  plough,  wood,  wood  and 
straw,  peat,  block  and  turf  or  wedge  draining,  and  at  shallow 
depths  with  tiles ;  but  the  greater  part  of  the  land  drained  with 
the  plough,  wood,  &c.,  is  now  re-drained  with  tiles.  In  the  tile- 
draining,  the  depth  at  which  the  tiles  are  laid  varies  considerably, 
in  some  fields  12  to  15  inches,  in  others  15  to  20,  again,  20  to 
30,  and  in  one  instance,  on  a  piece  of  very  flat  table-land  (very 
difficult  to  drain),  from  30  to  40  inches  below  the  furrow;  but  if 
the  land  were  laid  level,  the  depth  of  the  drains  would  generally 
be  6  inches  deeper  than  stated. 

I  hope  to  show  that  the  drainage  of  tenacious  clay-soils  is  not 
as  in  the  draining  of  gravel,  peat,  or  other  light  soils,  a  mere 
practical  operation,  but  must  be  considered  in  relation  with  the 
operation  of  under-drains  by  the  aid  of  the  atmosphere  contract- 
ing the  subsoil,  and  thereby  increasing  the  size  of  the  fissures,  for 
the  water  to  percolate  to  the  drains,  and  also  with  the  injurious 
effect  arising  from  water  lying  in  the  land  below  the  level  of  the 
drains  (where  these  are  shallow),  rising  by  capillary  attraction,  ex- 
panding the  subsoil,  and  partially  closing  the  fissures,  and  thus 
checking  the  free  infiltration  of  the  water ;  so  that  attention  to  the 
operation  of  these  agents,  the  infiltration  of  water,  and  the  level- 
ling of  high-ridged  lands,  is  of  the  greatest  importance. 

Having  thus  briefly  introduced  the  subject,  I  shall  proceed  to 
illustrate  it  as  follows : — 

1st.  The  geological  character  of  the  clay  soils  of  Huntingdon- 
shire. 

2nd.  Depth  and  frequency  of  drains,  &c. 
3rd.  Fall  required,  and  the  necessity  of  levelling  high-ridged 
lands. 

4th.  Materials  in  this  district  best  for  draining. 

5th.  Filling-in,  whether  with  tenacious  or  porous  earth. 

6th.  The  practical  mode  of  draining  clay  land,  lying  wet 
from  surface  water,  in  which  is  considered  the  laying  out  the 
ground  for  the  mains  and  small  drains,  with  the  cost  of  draining 
with  tiles,  wood,  peat,  turf  or  wedge,  and  block  draining. 

1st.  The  geological  character  of  the  clay -soils  of  Huntingdon- 
shire. The  clay  soils  extend  over  the  greater  part  of  the  county, 
running  from  East  to  West,  lying  between  the  oolitic  hills  and 
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the  chalk ;  the  subsoil  consists  of  a  very  retentive  stiff  claji  of  a 
light  colour,  from  2  to  1 5  feet  thick,  enclosing  small  stones,  shells, 
and  nodules  of  chalk,  rising  generally  to  within  6  or  7  inches  of 
the  surface,  and  resting  upon  the  Oxford  clay,  which  is  computed 
to  be  from  100  to  1500  feet  thick,  mostly  devoid  of  sand  or  cal- 
careous matter,  containing  surface-water  only.  The  number  of 
springs  is  so  small  as  not  to  he  worthy  of  notice. 

2«5.  Depth  and  frequency  of  drains,  and  their  operation,  in  con- 
junction  with  the  atmosphere,  in  cowtracting  the  suhsoil,  enlarging 
the  fissures  for  the  water  to  percolate  freely  to  the  drains,  and  pre- 
venting, in  wet  seasons,  such  an  expansion  of  the  subsoil  and  closing 
of  the  fissures  as  would  hinder  the  free  infiltration  of  the  water; 
and  tliat  tJie  drainage  of  land  cannot  be  perfect  where  tiie  water  runs 
over  the  land  and  filters  from  the  surface  through  thefiUing-in  over 
the  drain* 

There  is  no  p^rt  of  cold  day  land  drainii^  upon  which  greater 
difference  pf  opinion  exists  ^han  upon  the  depth  at  which  the  drains 
should  be  laid ;  the  plan  generally  followed  by  persons  without 
experience,  or  reflection  upon  the  subject,  is  to  lay  the  drains  near 
the  surface,  on  the  supposition  that  they  cannot  be  too  shallow,  if 
laid  so  as  not  to  be  injured  by  the  horses,  &c.,  in  the  necessary 
acts  of  cultivation ;  and  a  very  general  but  erroneous  opinion  is 
entertained,  that  if  under-drains  are  laid  deep  in  tenacious  day  soils 
the  water  will  not  enter  so  freely.*  From  experience  I  have  found 
that  the  more  tenadous  the  clay  land  to  be  drained,  the  greater 
should  be  the  depth  of  the  drains ;  for  although,  on  some  lands  of 
a  mixed  soil,  drains  20  inches  deep  may  be  effectual,  they  are 
very  inferior  to  drains  of  30  inches,  or  3  feet  for  stiff  clays,  for  the 
more  pure  and  tenacious  the  clay,  the  greater  is  the  contraction 
of  the  subsoil,  when  the  water  is  displaced  by  the  operation  of 
under-drains  and  evaporation  by  the  atmosphere,  and  the  larger 
will  be  the  fissures  in  the  same  to  convey  the  water  to  the  drains. 
On  well-drained  land  the  water  does  not  enter  the  dr^  by  the 
furrow,  or  from  the  surface  immediately  over  the  drain  (or  where 
the  drain  is  not  in  the  furrow,  through  the  fillitig-in),  but  as  it  falls 
enters  first  the  tilth  or  surface,  ^nd  afterwards  the  fissures  and  the 
borings  of  the  common  earth-worm.  The  utility  of  the  earth-worm 
in  the  drainage  of  land  is  unquestionable,  for  it  loosens  the  soil  by 
its  boring  operations;  the  bores  of  the  worms  alone  on  some 
p:rass-lands  would  be  sufficient  for  the  infiltration  of  the  water,  if 
the  drains  were  laid  a  proper  depth  to  carry  it  off.    I  have  found 

*  An  observation  very  general  amoxig  cold  land  farmers,  and  which  is 
considered  conclusive  against  deep  draining,  is,  that  if  a  horse  only  sets  his 
ibot  upon  heavy  land  near  the  edge  of  the  open  fVirrow,  the  cavity  will 
hold  water  like  a  basin.  The  cause  of  this  is  very  evident :  the  horse  on 
wet  clay  land  will  smooth  the  bottom  of  the  cavity  with  his  foot  ^ 
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that  the  worms  bore  quite  as  deep  as  the  main  drains,  and  some 
of  the  bores  are  half  an  inch  in  diameter ;  these,,  combined  with 
the  fissuresj  admit  the  water  to  the  depth  they  are  formed ;  and 
if  the  fissures  and  worm-bores,  after  a  continuance  of  dry  weather^ 
extend  below  the  level  of  the  minor  drains^  at  the  commencement 
of  heavy  rains  the  water  does  not  run  off,  until  the  fissures  and 
worm-bores  are  filled  to  such  a  height  that  there  is  a  fall  from 
these  side-drains  into  the  main  drain  itself.   I  have  repeatedly  had 
drains  cut  and  allowed  to  remain  open  for  several  days,  and  have 
always  noticed  (where  there  were  no  springs  or  sand-veins)  that 
although  a  small  quantity  of  water  enters  the  drain  at  the  sides 
when  first  cut,  this  operation  of  the  drain  soon  ceases,  and  the 
whole  of  the  water  enters  on  a  level  with  the  bottom,  which  is  in 
accordance  virith  the  principles  of  hydrostatics.    The  water  first 
descends  perpendicularly  by  the  fissures,  worm-bores,  &c„  until 
they  are  filled  above  the  level  of  the  conduit  of  the  drain^  then 
takes  a  horizontal  direction  {by  percolating  sidetoags  through  the 
perpendictdar  fissures)  *  to  the  conduit  of  the  drain,  which  it  enters 
at  the  bottom  ;i'  and  no  clay  land  can  be  thoroughly  drained  where 
this  is  not  the  case,  for  if  the  water  does  not  enter  into  every  part 
of  the  land,  and  percolate  by  the  fissures,  &c.,  to  the  drains^  but 
runs  on  the  surface,  or  between  the  tilth  and  the  floor  upon 
which  it  rests,  to  the  furrow  over  the  drain,  to  filter  into  it  tJirottgh 
the  fiUing^in,  whatever  plan  may  be  adopted  to  facilitate  the 
infiltration  of  the  water  to  the  drains,  it  will  fail.    From  exten- 
sive experiments  which  I  have  made  in  filtering  water,  I  have 
found  that,  through  almost  any  medium,  it  is  less  difficult  to  clear 
20  gallons  of  water  holding  siliceous  or  earthy  matter  (free  from 
clay)  in  suspen^on,  than  one  gallon  of  water  with  pure  clay 
held  in  suspension.    From  the  results  of  these  experiments,  on 
examining  imperfectly  drained  clay  lands,  where  the  water  stood 


•  The  ftssures  in  tenacious  clay  subsoil  run  perpendicularly  from  the 
surface,  and  are  connected,  as  may  be  seen^  on  the  surface,  in  dry  weather, 
in  every  variety  of  form,  but  never  run  in  a  horizontal  direction  unless 
there  is  some  admixture  of  other  soil,  or  the  bed  of  clav  is  very  thin,  so 
that  a  fissure  runs  horizontally  between  the  clay  and  the  floor  upon  which 
it  rests. 

t  An  important  point  to  be  determined  in  the  drainage  of  land  is,  in 
which  way  does  the  water  enter  the  conduit  of  the  drain,  whether  through 
the  fiUing-in  or  through  the  land ;  if  through  the  ^/in^-in,  it  enters  at  the 
top  of  the  conduit,  if  through  the  land,  at  the  bottom.  In  numerous  ex- 
periments and  observations  which  I  have  made,  I  have  always  found  the 
water  enters  the  conduit  on  a  level  with  the  bottom ;  and  when  I  have 
directed  the  attention  of  experienced  drainers  to  the  subject,  and  after 
they  have  made  their  observations,  I  have  found  in  every  instance  that  the 
result  of  their  observations  was  in  accordance  with  my  own,  that  upon 
well-drained  land  the  water  percolates  through  the  land  and  enters  the 
conduit  on  a  level  with  the  floor. 
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in  the  furrow  over  the  drain,  I  found  that  the  infiltration  of  the 
water  into  the  drains  was  not  impeded  by  what  the  drain  was 
filled  with  immediately  above  the  tiles,  or  other  material  of  which 
the  conduit  was  formed^  but  by  the  deposit  of  mud  on  the  bottom 
and  sides  of  the  furrow  carried  there  by  the  water  running  over 
the  surface  of  the  land^  and  from  the  bottom  of  the  furrow  at  a 
higher  level  than  where  the  water  lay.  The  truth  of  this  I 
proved  by  the  following  means : — After  the  water  had  remained 
till  it  was  clear,  and  not  higher  than  the  floor  upon  which  the  tilth 
lay,  I  have  had  the  water  taken  out,  and  carefully  removing  only 
3  or  4  inches  of  earth  from  the  bottom  of  the  furrow,  watch- 
ing that  the  spade  should  not  smooth  the  floor,  nor  the  operator 
set  his  feet  upon  it,  poured  the  water  back  again,  when  it  has  dis- 
appeared in  two  or  three  hours.  I  have  also,  under  the  same  cir- 
cumstances, cut  a  channel  1  foot,  sometimes  2  feet,  from  the  furrow 
(where  the  drain  was  immediately  under  it),  parallel  to  the 
furrow  of  the  same  depth  and  surface,  and  then  allowing  the 
water  to  pass  slowly  into  it,  in  two  or  three  hours  the  water  has 
disappeared  which  would  otherwise  have  lain  for  days.  I  have 
in  some  instances,  even  where  water  was  lying  on  the  surface, 
found  at  a  foot  deep  the  common  earth-worm  at  work,  which 
also  proves  that  the  water  was  prevented  by  the  sediment  de- 
posited on  the  bottom  of  the  furrow  from  entering  the  land,  as 
the  worm  cannot  live  in  water.  These  experiments  prove  that 
the  drainage  of  tenacious  clay  soils  cannot  be  perfect  if  the  water 
has  to  enter  tlie  drain  from  the  surface,  or  through  the  flling-in 
immediately  over  it — for  at  whatever  depth  the  drain  may  be  laid, 
or  the  materials  used  to  fill  in  above  the  conduit,  there  must  be, 
for  the  acts  of  cultivation,  8  or  10  inches  of  itoil  of  the  same 
nature  as  that  of  the  field,  and  if  that  be  of  a  tenacious  nature, 
the  drainage  will  be  imperfect,  from  the  facts  before  stated. 

The  truth  of  these  observations  is  exemplified  in  the  drainage 
of  pasture  land — if  two  fields,  one  pasture,  the  other  arable,  are 
drained  shallow,  and  in  every  way  the  same ;  if  the  land  be  un- 
dulating, the  water,  after  a  continuation  of  wet  weather,  will  lie  to 
a  much  greater  extent  upon  the  flat  parts  of  the  arable  field  than 
upon  the  pasture  land ;  although  the  surface  of  the  arable  land 
may  have  been  recently  moved  by  the  plough ;  the  reason  for 
which  is  that  the  water,  in  running  over  the  surface  and  furrows 
of  the  grass  land,  does  not  become  thick  and  turbid  as  upon  the 
arable,  consequently  there  is  not  the  deposit  to  prevent  that  part 
of  the  water  which  is  not  carried  to  the  drains  by  infiltration 
through  the  fissures,  from  filtering  through  ike  filling^in  above 
the  conduit. 

In  land  drained  by  open  drains,  very  much  the  same  eiTect  is 
produced  according  to  their  depth  as  by  under-drains ;  thus  with 
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sludlow  open  drains  or  furrows,  tenacious  clay  soils  will  lie  wet^  hit 
with  deep  open  drains  they  icill  lie  dry  ;  in  the  one  instance  the  water 
passes  over  the  surface  of  the  IfiJid  to  the  drain,  in  the  other 
through  the  fssures,  worm-bores,  Sfc.  to  the  drain,  lohich  clearly 
demonstrates  the  advantage  of  deep  drains,  and  that  the  water 
should  percolate  through  the  fissures,  SjC.  of  the  subsoil  to  the 
draiii^  instead  of  over  the  surface,  as  is  the  case  with  shallow 
drains.  I  have  in  the  winter  season  observed  fields  of  grass  and 
arabje  land,  with  shallow  open  drains  or  furrows,  that  if  there 
were  a  deep  ditch  on  any  one  side  of  the  field,  in  which  the  water 
did  not  flow  within  3  feet  of  the  surface,  the  land  for  4  or  5  yards 
from  the  ditch  would  be  very  dry  compared  with  the  lands  in  the 
middle  of  the  field ;  but  if  the  generally  conceived  opinion  is 
correct,  the  whole  field  would  be  in  the  same  state  of  dryness, 
whether  tjie  drains  which  carry  off"  the  water  are  3  feet  or  only  6 
inches  below  the  level  of  the  land,  provided  the  water  does  not 
lie  upon  it. 

If  the  injurious  effects  of  water  passing  over  the  surface  to  the 
drains  are  admitted,  and  it  must  be  by  all  who  have  paid  attention 
to  the  subject,  to  thoroughly  drain  clay  land,  this  evil  must  be 
avoided.  I  propose,  from  the  experience  and  observations  I  have 
made  on  land  drained  by  myself  and  others,  to  state  the  mode 
by  which  so  desirable  an  object  can  be  obtained  under  general 
circumstances,  on  tenacious  clay-land,  comparatively  level  or 
slightly  undulating. 

A  Plan  of  Parallel  Draining. 


\ 


t 

•i 


t 
S 


Length  of  the  Field  13  Chains. 


VOL.  IV. 


416 


On  Draining, 


The  above  is  a  plan  of  the  drainage  of  13]^  acres  of  land.  The 
lines  a  a  ... .  show  the  parallel  drains.  The  field  is  a  piece  of 
table-land,  with  but  little  fall  into  the  ditches  surrounding  it,  the 
highest  part  being,  as  shown  by  the  dotted  line  c ;  the  main- 
drains  B  B,  to  obtain  a  greater  fall,  are  carried  through  the  fields 
adjoining  (to  which  in  their  course  they  act  also  as  main-drains) ; 
the  other  dotted  lines  show  the  old  ridges,  or  the  four  difFerent 
directions  in  which  the  field  was  always  ploughed  previous  to 
being  drained.  Where  the  parallel  drains  empty  into  a  main  it 
is  unnecessary  to  lay  them  through  the  headland. 

The  ground  being  laid  out  as  shown  in  Fig.  1,  the  space  be- 
tween the  minor  drains  will  be  21  feet;  depth  from  28  to  36  inches; 
the  main  and  sub-main  drains  must  be  laid  so  that  the  bottom 
of  the  minor  drains  are  on  a  level  with  the  top  of  them.  Where 
the  old  lands  of  a  field  lie  in  a  proper  direction  for  the  fall  of 
the  main  and  minor  drains,  and  their  width  is  not  less  than  18 
nor  more  than  24  feet,  it  may,  to  save  expense  of  labour,  be  con- 
sidered desirable  to  plac«  the  minor  drains  in  the  furrows,  but 
for  no  other  object.   The  operation  of  deep  parallel  under-drains, 
in  conjunction  with  the  atmosphere  enlarging  the  fissures  of  the 
subsoil,  is  the  most  effectual  in  producing  the  free  infiltration  of 
the  water,  and  laying  the  land  dry ;  as  the  bed  of  clay  will  contract 
near  the  drains  as  deep  as  the  drains  are  laid ;  and  if  they  were 
laid  a  greater  depth  than  is  stated,  the  water  would  enter  just  as 
freely ;  for  though  all  the  operations  in  agriculture  should  be 
conducted  with  relation  to  a  judicious  expenditure,  it  is  better  to 
err  in  laying  the  drains  deeper  than  is  necessary  than  too  shallow, 
for  where  water  lies  in  the  fissures  and  worm-bores  below  the 
level  of  the  conduit  of  the  drain^  it  rises  by  capillary  attraction, 
and  expands  the  subsoil,  which  partially  closing  the  fissures, 
worm-bores,  &c.,  prevents  in  heavy  falls  of  rain  the  rapid  infil- 
tration of  the  water,  thus  causing  it  to  flow  over  the  surface  to  the 
furrows  and  flat  parts,  there  to  filter  slowly  through  the  deposit 
of  mud  on  the  surface,  before  it  enters  the  fissures,  &c.,  to  perco- 
late to  the  drain. 

Some  persons  question  if  injury  arises  from  water,  not  drawn 
off  below  shallow  drains,  rising  by  capillary  attraction  and  expand- 
ing the  subsoil;  and  also  if  such  an  agent  exists: — a  little 
reflection,  and  inquiry  how  it  is  that  water  poured  into  the  pan  of 
a  common  flower- pot  so  quickly  ascends  through  the  earth  con- 
tained in  it,  will  convince  them  that  there  is  such  an  agent: 
and  if  thiey  will  take  the  trouble  of  filling  two  flower-pots  with 
earth,  and  into  the  pan  of  one  pour  water,  the  earth  will  retain 
the  same  appearance,  but  in  the  other  the  earth  will  contract, 
leaving  a  cavity  round  it.  To  some  extent  the  same  effect  is  pro- 
duced by  water  lying  in  the  land  below  the  conduits  of  shallow 
drains. 
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Upon  land  with  a  considerable  slope^  or  if  the  clay  subsoil 
contracts  but  little,  14  to  18  feet  is  not  too  near;  but,  as  no  gene- 
ral system  can  be  laid  down  for  draining  clay  land  applicable 
to  all  localities,  it  must  in  many  instances  be  determined  by  the 
Superintendent  what  depth  of  the  drains,  and  space  between  them, 
will  be  sufficient  to  admit  the  free  infiltration  of  water  on  land 
with  a  considerable  slope.  The  course  of  the  water  to  the  drain 
on  such  lands  is  much  longer  than  on  level  land,  as  shown  by  th^ 
Figs.  2,  3. 

Pig.  2. 


The  drawing  in  Fig.  2  shows  the  fissures  or  cracks  as  they 
appear  in  dry  weather  on  the  surface  of  the  land,  a  a  the  drain, 
b  the  ridge,  and  the  black  line  from  the  ridge  each  way  to  the 
drains  is  intended  to  show  that  the  water  in  its  passage  through 
the  fissures  or  cracks  (allowing  for  the  zigzag  course  of  the  fis- 
sures) flows  direct  from  the  ridge  to  the  drain  on  level  land. 

Fig.  3. 

a  ^  a 
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Fig.  3  shows  the  fissures,  &c.,  on  undulating  land  in  the  same 
manner  as  Fig.  2,  a  a  the  drains,  b  the  ridge ;  the  black  lines  are 
intended  to  show  that  the  water  has  a  much  greater  distance  to 
flow  or  percolate  through  the  fissures  before  it  reaches  the  conduit 
of  the  drain  than  upon  level  land.  The  greater  the  declivity  of 
the  land  the  longer  will  be  th^  distance  for  the  water  to  percolate 
before  it  reaches  the  conduit :  deep  drains,  by  increasing  the  fall 
from  the  ridge  to  the  conduit,  in  some  measure  counteract  and 
shorten  its  course. 

In  Fig.  3  the  water  runs  in  an  oblique,  and  consequently  a 
longer  course  to  the  conduit  of  the  drain  than  on  level  land,  and 
if  the  drains  are  laid  obliquely  across  the  slope,  as  shown  in 
Fig.  4,  the  water  runs  almost  entirely  in  one  direction  to  the 
conduit  of  the  drain;  whereas  on  level  or  comparatively  level 
land  it  runs  each  way  from  the  centre,  as  shown  in  Fig.  2. 

On  land  with  a  considerable  slope  it  is  not  only  desirable  to 
have  a  dry  surface^  but  also  to  have  as  many  drains  as  are  ne- 
cessary to  admit  rapidly  the  water  into  the  land,  to  prevent  it 
running  over  the  surface  and  carrying  the  soil  down  the  slope. 


Fig.  4. 


a  a  show  the  drains  30  inches  deep,  b  b  the  slope,  with  a  fall  of 
1  foot  in  5 ;  c  c  are  horizontal  lines ;  is  a  line  drawn  parallel 
with  the  slope  the  supposed  depth  of  the  fissures ;  e  the  bed  of 
clay  below  the  fissures ;  the  fissures  are  shown,  as  they  run  in  clay 
land,  by  perpendicular  lines  :  there  are  ver^  Jew  which  run  either 
horizontal  or  parallel  with  the  surface.  If  the  water  flows  over 
the  surface,  or  through  the  fissures  to  the  conduit,  it  is  evident 
that  almost  all  the  water  which  falls  between  the  drains  a  a  will 
flow  from  the  drain  marked  1  to  the  drain  marked  2,  showing 
the  necessity  of  the  drains  being  nearer  than  on  level  or  com- 
paratively level  land,  where  the  water,  as  shown  in  Fig.  2,  flows 
equally  from  the  ridge  to  the  drain  on  each  side. 

3rd.  Fall  required^  and  the  necessity  of  levelling  high-ridged 
lands. 

A  fall  less  than  that  generally  considered  necessary  is  sufficient 
for  under-drains  to  carry  off"  water.    One  yard  for  every  220  is 
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ample.  Water  will  dow  m  large  rivers  witli  a  fall  of  3  inches  in 
a  mile^  so  that  one  yard  in  220  is  a  fall  96  times  greater  than 
what  water  will  flow  at,  which  must  be  sufficient  to  allow  for  the 
friction  of  under-drains.  I  have  stated  the  difficulty  of  water  in 
heavy  rains  running  from  high-ridged  lands  and  hills  (holding  clay 
in  suspension)  into  the  furrows  and  flat  parts,  filtering  through 
the  deposit  of  inud  on  the  surface.  Attention  should  be  directed 
to  prevent  as  much  as  possible  the  water  running  over  the  surface, 
to  effect  which  the  land  should  lie  comparatively  level  between 
the  drains^  little  or  no  more  rise  between  the  furrows  than  is  pro- 
duced by  setting  the  ridge  and  ploughing  to  it. 

As  before  stated,  the  furrows  (except  where  the  lands  are  of  a 
proper  width)  are  not  to  be  taken  as  the  course  of  the  drains ; 
and  if  they  are  high- ridged  lands^  the  levelling  of  them,  so 
necessary  to  perfect  drainage,  must  be  considered.  I  am  aware 
of  the  objections  to  levelling  clay-soils  urged  by  many,  that  the 
lan4  will  not  drain  so  well,  that  the  ridges  of  tne  lands  by  the 
surface-soil  being  removed  will  produce  but  little  corn,  and  the 
heavy  expense,  if  the  spade  and  plough  are  combined  so  as  to 
spread  the  surface-soil  regularly  over  the  land.  To  the  first  ob- 
jection, my  experience  proves  that  level  land  will  drain  better 
than  high-ridged  land,  as  the  water  has  less  tendency  in  heavy 
rains  to  flow  over  the  surface,  consequently  there  is  less  deposit 
of  mud  in  the  furrows  and  flat  parts  of  the  land,  to  prevent  the 
infiltration  of  the  water.  To  the  second  objection,  the  subsoil 
(not  the  surface-soil)  should  be  made  use  of  to  level  with,  for  it 
is  most  desirable  to  have  the  surface  of  the  land  when  level  of  a 
uniform  character,  which  it  will  not  be  if  the  surface-soil  is  made 
use  of  for  levelling,  as  is  the  case  if  the  plough  only  is  used. 
Whatever  mode  may  be  adopted,  the  principle  should  be  not  to 
make  use  of  the  surface-soil,  but  so  much  of  the  subsoil  as  is 
necessary.  The  season  best  adapted  for  levelling  and  draining 
land,  regard  being  had  to  the  employment  of  the  labourers,  is 
from  October  to  May ;  and  the  mode  which  I  recommend,  where 
the  lands  do  not  rise  more  than  from  7  to  12  inches,  as  shown  in 
Fig.  5,  is  to  plough  two  rounds  on  each  ridge,  and  the  same  or 
three  in  the  old  furrows,  to  open  tlicm  as  wide  as  possible ;  with 
the  spade  dig  the  subsoil  out  of  the  ridges,  and  throw  into  the 
furrows,  and  proceed  as  shown  by  the  plans,  until  by  cross- 
ploughing  the  object  intended  is  effected.  Although  on  this  plan 
there  will  be  to  some  extent  §in  admixture  of  surface  and  subsoil, 
and  a  larger  quantity  of  manure  will  for  once  be  necessary,  the 
whole  will  be  of  a  uniform  character  and  deeper  tilth — whereas,  if 
the  plough  only  is  used  on  most  lands,  by  baring  the  ridges  of 
the  surface-soil  the  injury  is  very  great.  T'he  cost  of  this  mode 
of  levelling  land  for  spade-laboiir  will  be  from  12^.  to  18«.  per 
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acre.  On  lands  upon  which  clover  has  been  sown  too  often,  or, 
as  it  is  termed,  clover-sick,  the  admixture  of  subsoil  and  a  little 
extra  manure  will  make  the  land  again  produce  clover  freely, 
which  will  compensate  in  some  measure  for  the  cost  of  levelUng. 

Fig.  5. 


a  a  show  the  ridges  opened  18  inches  wide ;  and  to  the  depth 
marked  1  1  by  ploughing  two  bouts  on  each ;  6  6  6  the  old 
furrows,  by  ploughing  three  bouts  in  each ;  c  c  a  line  drawn 
horizontal  on  a  level  with  the  old  furrows ;  d  d  are  horizontal 
lines,  showing  the  quantity  of  earth  required  to  be  moved  from 
the  ridges  to  the  old  furrows,  and  partly  over  the  land,  to  produce 
a  comparative  level  surface. 

The  whole  field  being  laid  out  in  this  manner  with  a  plough, 
break  up  the  subsoil  in  the  ridges  marked  2  2,  which  with  a 
spade  throw  into  the  old  furrows  marked  3  3  3;  then  with  the 
plough  throw  back  the  furrows  4  4  into  2  2  ;  again  break  up  the 
subsoil  and  throw  over  as  before  ;  and  so  proceed  with  5  5,  &c., 
until  by  cross-ploughing  the  land  will  lie  comparatively  level. 
In  the  plan  the  ridges  rise  1  foot,  width  10  yards.  To  reduce 
the  ridges  so  that  they  shall  not  lie  more  than  2  inches  higher 
than  the  furrows,  the  quantity  of  subsoil  to  be  moved  is  only  2 
cubic  yards  or  loads  in  a  chain ;  and  as  there  would  be  22  chains 
in  an  acre,  the  quantity  per  acre  is  44  cubic  yards  or  loads,  which 
for  spade-labour,  according  to  circumstances,  would  cost  from  3d, 
to  5a.  per  load. 

4  th.  Materials  in  this  county  best  for  under  ^draining. 

The  materials  best  for  forming  under-drains  in  this  district  are 
the  common  draining-tiles  and  soles ;  for  the  small  drains  the 
tiles  are  from  12  to  13  inches  long,  3  inches  wnde,  3^  inches 
high,  arched  top,  and  perpendicular  sides,  with  a  sole  half  an  inch 
wider  than  the  tile  which  rests  upon  it.  The  tiles  and  soles  are 
not  only  the  most  easy  to  make  a  drain,  but  form  the  most  per- 
manent conduit  for  the  water,  and  resist  the  ravages  of  rats, 
moles,  &c.  &c.  Some  few  persons  in  this  county,  since  the  great 
reduction  in  the  price  of  tiles  (the  cost  of  a  thousand  tiles  and 
soles  being  only  305.),  are  advocates  for  using  wood  or  peat, 
acting  under  the  fallacious  idea  that  drains  formed  with  such 
materials  admit  the  water  more  freely  tha»  those  formed  with 
tiles.  I  admit  this  to  be  the  effect  in  some  instances ;  but  it  does 
not  arise  from  the  drain  being  formed  with  wood  or  peat,  but 
because  such  drains  are  laid  deeper  than  those  with  tiles,  and 
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thus  approximate  nearer  the  true  principle  of  draining  day- 
soils;  for  such  persons,  acting  under  the  erroneous  impression 
that  the  water  enters  the  conduit  through  the  fiUing*in  or  me- 
dium over  it,  and  not,  as  is  the  case,  at  the  hottom,  will  lay  the 
materials  as  near  the  surface  as  the  necessary  acts  of  cultivation 
will  allow,  and  tile-drains  being  less  liable  to  injury  when  laid 
near  the  surface  than  wood  and  peat,  accounts  for  the  latter 
acting  better,  as  long  as  the  conduit  is  not  impeded,  than  the 
shallow  drains  formed  with  tiles,  and  thus  the  effect  which  arises 
from  the  increased  depth  is  attributed  to  the  materials  of  which 
the  drains  are  formed.  I  consider  I  have  already  stated  suffi- 
cient to  prove  that  the  obstruction  to  the  entry  of  the  water  into 
the  conduit  of  the  drain  does  not  exist  near  it,  where  the  drains 
are  laid  deep,  but  at  the  surface ;  and,  if  so,  there  cannot  be  a 
question  but  that  the  material  which  makes  the  most  r^^lar  and 
permanent  conduit  must  be  the  best  Where  parties  (tenants) 
have  plenty  of  wood  growing  upon  their  farms  (willows,  black- 
thorn, or  even  white),  if  they  have  not  security  for  the  outlay  of 
capital  necessary  to  efifect  a  thorough  and  permanent  drainage^ 
for  temporary  purposes  the  use  of  peat,  wood,  or  any  other  mate- 
rial or  mode  which  is  done  at  little  expense,  may  be  advisable ; 
but  if  such  materials  are  used,  it  will  always  be  to  the  advantage 
of  the  occupier  to  have  the  drains  laid  deep. , 

5th.  Filling-in^  whetlier  with  tenacious  or  porous  earth. 

In  no  part  of  draining  is  there  greater  ignorance  shown  than 
in  filling-in  the  drain  after  the  conduit  is  formed  upon  tenacious 
clay  soils.  The  modes  adopted  are  very  numerous,  many  of 
which  I  am  unacquainted  with,  but  the  system  generally  adopted 
is  to  fill  the  drain  immediately  over  the  conduit  with  sod  or  turf, 
refuse  wood,  straw,  or  the  surface-soil.  The  use  of  a  good  tough 
sod  1  inch  thick,  laid  immediately  over  the  tile  to  prevent  Ae 
entry  into  the  conduit  of  sand  or  other  light  substances  with 
which  the  drain  above  the  same  is  filled,  is  in  many  instances 
beneficial ;  but,  with  this  exception,  I  am  most  decidedly  opposed 
to  putting  any  of  the  materials  named  in  preference  to  the  clay 
immediately  above  the  conduit.'^  I  have  shown  that  attention  to 
levelling  the  surface  and  deep  draining  is  the  most  effectual  in 
laying  land  dry,  and  not  the  material  used  to  Jill-in  above  the  con- 
duit; but  if  the  difficulty  did  lie  immediately  over  the  conduit, 

*  Stones  are  rarely  to  be  obtained  in  the  clay-land  districts  of  the  south  and 
east  of  England.  I  have  for  an  experiment  in  a  few  yards  of  drain  put  2 
inches  of  stones,  and  beaten  them  down  with  a  rammer,  which  I  consider 
would  be  a  good  substitute  where  soles  are  not  to  be  readily  obtained ;  and 
I  hesitate  not  in  saying  that  if  2  inches  of  stones  were  laid  in  the  bottom  of  a 
drain  on  a  tenacious  clay  subsoil,  then  a  sole  and  tile,  and  upon  the  tiles  2 
inches  of  stones,  a  greater  quantity  of  water  would  pass  through  the  lower 
than  through  thie  upper  bed  of  stones. 
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and  not  at  the  surface,  clay  is  a  l>etter  material  than  mixed  soil. 
Where  drains  dxe  Jilled-in  with  mix^  soil,  injury  is  likely  to 
accrue  to  the  conduit  by  the  soil  running  down  and  choking  it, 
and  particularly  so  if  the  conduit  is  formed  with  wood  or  straw, 
when  it  decays.  If  the  inixed  soil  does  not  run  into  the  conduit, 
but  concretes,  it  will  be  more  impervious  to  the  entry  of  water 
than  ciay,  as  mixed  sdiU  contract  much  less  than  clay  from  the 
action  of  the  atmoiSphere  and  operation  of  under-drains. 

I  have  repeatedly  observed  in  heavy  tains  (on  land  imperfectly 
drained)  the  water  running  to  the  lower  end  of  the  field,  and 
overflowing  the  lands  almost  to  the  ridged  ;  the  greater  quantity 
will  percolate  rapidly  throuah  tlie  tilth  and  Jismres  to  the  conduit 
of  the  drain  ;  but  the  smaller  quantity,  when  it  is  reduced  to  the 
furrow,  and  has  to  filter  through  the  deposit  of  mud  and  Jilting^ 
in,  will  be  days  in  disappearing,  unless  aided  by  drying  winds 
or  frost,  which,  by  contracting  the  surface-soil,  admits  the  water 
into  the  fissures  of  the  subsoil.  With  drying  winds  part  of  the 
water  is  evaporated,  but  by  frost  it  is  the  contraction  of  the  soil 
only  which  facilitates  its  infiltration,  so  that  Water  will  disap- 
pear in  one  night  which  would  otherwise  lie  for  days. 

In  this  county  (Huntingdonshire)  for  the  last  sixty  or  seventy 
years  furrow-draining  has  been  practised ;  and  for  the  last  ten 
years  I  think  to  a  greater  extent  than  in  any  district  in  England. 
Before  the  reduced  price  of  draining-tiles,  a  system  of  block- 
draining  on  very  stiff  soils  was  practised ;  a  drain  was  cut  from 
20  to  30  inches  deep,  2  to  3  inches  wide  at  the  bottom,  in  which 
a  round  or  other  shaped  block  3  feet  long,  or  two  or  three  sbjrt 
blocks  connected  together,  of  the  same  length  and  of  the  diameter 
of  the  bottom  of  the  drain,  were  used.  The  firmest  clay  thrown 
upon  the  block  or  blocks,  and  with  a  rammer  beaten  upon  the 
same ;  the  block  or  blocks  were  then  drawn  forward  by  a  lever 
or  small  capstan  2  or  3  feet,  ^nd  the  operation  repeated  in  this 
manner  throughout  the  whole  length  of  the  drain.  Tim  per- 
manenjcy  and  loorking  of  drains  formed  in  this  manner  depended 
upon  the  drain  being  deep,  and  the  pure  clay  being  firmly  beaten 
dovm  upon  the  tcoodcn  block  or  blocks^  and  making  the  conduit  appa- 
rently impervious  to  the  admission  of  the  water. 

When  this  work  has  been  carried  on  during  the  winter,  atid 
the  atmosphere  could  have  very  little  influence  in  contracting  the 
clay  round  the  conduit,  to  re-open  the  fissures  closed  by  the  ope- 
ration of  the  rammer  in  beating  the  clay  on  the  block  or  blocks, 
still  there  was  no  complaint  of  the  water  not  entering  the  conduit 
In  this  mode  of  draining  the  water  must  enter  on  a  level  with  the 
bottom,  for  if  the  work  is  well  done  it  cannot  percolate  through 
the  arch  until  by  the  atmosphere  fisstires  are  formed  in  it. 
Where  land  is  drained  by  the  mole-plough,  the  spear  or  mole 
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being  by  great  force  drawn  through  the  subsoil,  makes  the  clay 
round  the  conduit  more  dense,  and  also  the  sides  of  the  opening, 
traversed  by  the  coulter  connecting  the  mole  or  spear  to  the 
plough.    Persons  without  reflecting  consider  the  water  enters  the 
conduit  from  the  surface,  by  the  opening  traversed  by  the  coulter ; 
but  I  can  assure  them  that  a  very  small  quantity  of  water  enters 
in  this  manner,  the  greater  part,  as  iil  block-draining,  enters  the 
conduit  on  a  level  with  the  bottom.    Seven  years  back,  in  the 
month  of  March,  I  drained  about  60  ^cres  of  latid,  upon  which 
wheat,  tares  and  seeds  were  'growing :  by  attaching  ten  strong 
horses  to  a  mole-plough,  the  horses  did  little  or  no  injury  either 
to  the  land  or  growing  crops  or  seeds  by  trampling,  which  proves 
the  land  to  have  been  so  dry  that  there  could  have  been  no  water 
to  run  from  the  surface  into  the  conduit  by  the  openmg  formed 
by  the  coulter;  still  the  drains  ran  freely  on  the  following  day 
after  they  were  made.    The  system  of  block-draining,  like  the 
mole-plough,  can  only  be  temporary  and  in  a  stiff  subsoil,  free 
from  springs  and  sand- veins,  for  upon  land  where  there  are  sand- 
veins,  &c.,  their  operation  is  not  certain  for  a  season ;  so  that  if 
drains  formed  by  this  mode  work  well  for  ten  or  fifteen  years,  it 
is  certain  that  the  subsoil  is  a  pure  clay ;  and  if  the  water  enters 
freely,  the  fallacy  of  filling  drains  with  porous  earth  or  other 
materials,  as  being  necessary  to  infiltration  of  water,  is  evident  on 
pure  clay-soils  of  gredt  thickness,  where  the  fissures  are  formed 
perpendicularly. 

t  have,  from  the  lime  the  Agricultural  Society  of  this  county 
have  given  premiums  for  draining  '(which  takes  place  in  the 
month  of  March),  been  appointed  one  of  the  Judges.  The  com- 
petition has  taken  place  in  a  grass-field  which  has  not  been 
ploughed  for  ages.  There  are  about  5  or  6  inches  of  soil,  lying 
upon  a  subsoil  of  pure  clay.  This  year  six  prizes  were  awarded  for 
turf  or  wedge-draming,  and  the  same  number  for  tile-draining. 
Previously  to  this  year  prizes  were  given  for  turf  or  wedge-draining 
only ;  for  it  was  considered  that  if  a  man  could  cut  and  execute, 
in  a  workmanlike  manner,  a  drain  of  this  description,  he  would 
be  competent  to  make  a  tile-drain  in  a  proper  manner. 

The  number  of  competitors  has  been  upwards  of  twenty ;  but, 
notwithstanding  the  number  of  prizes,  from  the  superior  per- 
formance of  the  work,  the  Judges  found  it  so  difficult  to  award 
the  pri2es  that  it  was  necessary  to  lay  down  certain  rules,  to  be 
strictly  adhered  to  by  the  drainers,  which  were  as  follows: — 

1.  The  wedge  or  turf  drain  to  lie  not  less  than  30  inches  deep. 

2.  The  tile-drain  to  Ue  not  less  than  28  inches  deep. 

3.  That  the  wedge  should  have  the  same  inolination  as  the  drain. 

4.  That  the  sides  of  the  drain  shall  have  a  uniform  inclination 
from  the  top  to  the  bottom. 
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5.  That  the  drain  shall  be  perfectly  straight,  with  a  r^lar 
fall  from  one  end  to  the  other. 

6.  That  too  much  earth  be  not  moved  in  cutting  the  drain,  it 
being  considered  that  no  more  earth  should  be  moved  than  is 
necessary  for  the  drainer  to  perform  his  work  with  facility. 

7.  That  the  whole  of  the  earth  be  again  put  into  the  turf-drain> 
and  in  the  tile-drain  as  nearly  as  possible. 

8.  That  the  time  for  making  a  drain  22  yards,  complete  in 
every  respect,  shall  not  exceed  five  hours. 

The  width  at  which  the  wedge  or*turf-drainers  lay  out  their  work 
at  the  surface  varies  from  6^  to  8^  inches,  the  tile-drainers  frmn 
8  to  9  inches.  The  men,  with  these  widths  at  the  surface,  cut  the 
two  sides  of  the  drain  with  the  same  inclination  from  the  top  to  the 
bottom,  and  so  straight  and  smooth  that  it  is  scarcely  possible  for 
the  eye  to  detect  the  slightest  variation ;  and  the  bottom  of  the 
wedge  or  turf-drains  not  more  than  one  inch  wide,  with  a  uniform 
fall.  The  wedge  is  placed  and  trodden  firmly  down  within  5  or  6 
inches  of  the  bottom,  and  the  day  put  immediately  over  it,  so 
that  the  waste  turf  and  soil  are  again  laid  on  the  surface.*  I  have 
always  noticed  that  the  water  runs  into  the  main  drain  before  the 
work  is  completed ;  but  as  the  pure  clay  is  put  upon  the  wedge, 
and  beaten  down  more  closely  than  before  it  was  dug  out,  the 
water  cannot,  for  a  short  time,  pass  through  the  clay  above  the 
wedge  into  the  conduit,  but,  as  I  have  before  shown,  horizontally 
with  the  bottom,  or  through  the  sides. 

Having  proved,  from  practical  observation,  that  the  perfect 
drainage  of  tenacious  clay  soils,  by  any  mode  of  filling-in  above 
the  conduit,  cannot  be  effectual,  I  shall  further  state  why  the 
water  in  land  not  drained,  and  where  the  expansion  of  the  subsoil 
during  the  winter  has  taken  place,  filters  so  freely  into  the  drain 
on  a  level  with  the  bottom.  Land  which  lies  wet  from  surface- 
water  during  the  winter,  at  the  middle  or  end  of  March  will,  on 
the  surface,  by  evaporation,  generally  be  dry,  but  below  the  sur- 
face it  will  contain  water.  The  fissures,  &c.,  being  almost  closed 
by  the  expansion  of  the  subsoil  during  the  winter,  the  water,  in 
descending  from  the  surface,  becomes  perfectly  clear ;  and  clear 
water  will  filter  through  almost  any  medium,  and  through  any  clay 
subsoil,  to  the  depth  the  same  has  been  contracted  by  the  atmos- 
phere in  dry  seasons.  Where  fissures,  worm-bores,  &c.,  are 
once  formed  in  a  retentive  clay  soil,  they  cannot  be  altogether 
obstructed  unless  the  soil  were  worked  together  by  artificial 
means.   Most  parties  are  acquainted  with  the  difficulty  that  is  often 

♦  If  the  spring  is  advanced,  it  is  recommended  not  to  bring  the  waste 
turf  quite  to  the  surface,  but  to  cover  it  with  about  one  inch  of  light  or  top 
soil.  The  turf  will  quickly  grow  through,  and  not  perish,  as  it  is  apt  to  do 
when  laid  on  the  surface  in  dry  weather. 
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esperienced  in  prerenting  clear  water  that  lies  in  the  land  from 
filtering  through  cellar-walls^  the  embankment  of  reservoirs,  &c. ; 
and  yet  many  drainers  have  an  ojnnion  that  water  cannot  filter 
through  the  earth  to  a  drain  if  it  lies  two  or  three  feet  deep.  I 
have  always^  in  my  experiments,  found  that  clear  water  would 
pass  through  any  porous  medium ;  but  that  water  holding  clay  in 
suspension  would  choke  the  most  porous  mediums,  as  the  follow- 
ing experiments  will  prove : — I  dug  in  the  winter  season,  on  a 
gravel  soil,  two  trenches  six  feet  long  each ;  and,  after  smoothing 
the  bottom  and  sides  of  the  trenches,  poured  clear  water  into  one, 
and  water  holding  clay  in  suspension  into  the  other.  The  trench 
into  which  the  water  holding  clay  in  suspension  was  poured  ceased 
almost  to  filter  after  the  first  day,  but  the  clear  water  in  the  other 
trench  always  disappeared  in  about  an  hour.  I  also  took  two  flower- 
pots, and  filled  them  with  light  earth  to  within  one  inch  of  the  top ; 
one  was  filled  with  spring- water,  the  other  with  water  holding  clay 
in  suspension.  The  spring-water  always  disappeared  in  about 
an  hour ;  but  in  the  first  instance  the  water  holding  clay  in  sus- 
pension required  six  hours,  and  after  repeating  the  same  it  soon 
almost  ceased  to  filter.  1  then  took  a  third  flower-pot,  and  filled 
it  in  the  same  way  as  the  others,  except  that  I  put  in  two  small 
earth-worms ;  then  filled  it  with  water  holding  clay  in  suspension. 
The  worms,  if  the  pot  was  filled  three  or  four  times  each  day, 
were  sure  to  let  the  water  pass,  although  I  was  careful  to  stop, 
every  time  it  was  filled,  the  bores  winch  they  opened  for  it  to 
descend.  I  have  always  found  in  these  experiments,  when  in- 
filtration ceased,  that  if  about  one- eighth  of  an  inch  of  residuum  or 
mud  deposited  by  the  turbid  water  was  removed,  infiltration  was 
as  rapid  as  ever. 

I  have  mentioned  these  experiments  to  direct  the  attention  of 
parties  who  have  to  drain  clay  soils  to  the  iroportatice  of  studying 
the  principles  which  should  guide  them  in  their  operations,  so 
that  the  present  wasteful  expenditure  of  capita],  in  many  instances, 
may  give  way  to  a  system  which,  although  in  labour  more  ex- 
pensive, will  effect  a  great  saving  in  material,  and  protect  the 
occupier  against  the  loss  arising  from  shallow  defective  draining. 

6th.  The  practical  mode  of  draining  clay  land  lying  tcet  from 
surface-water^  in  which  is  considered  the  laying  out  of  the  ground 
for  the  mains  and  small  drains^  Sfc, ;  with  the  cost  of  draining  with 
tiles,  woodj  peat,  turf  or  wedge,  and  block-draining. 

In  laying  down  what  I  have  found  to  be  the  best  mode  of 
draining  tenacious  clay-land,  the  expense  is  greater  than  tenants 
of  uncertain  tenure  would  generally  consider  themselves  justified 
in  incurring,  and  therefore  with  many  the  ordinary  modes  will 
be  practised ;  but  there  cannot  be  a  question  that  the  drainage 
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which  is  the  most  permahent  and  efiectual  is  best  both  for  land- 
lord and  tfenantj  although  the  expense  is  greater. 

On  entering  the  field  to  be  drained,  to  obtain  anything  like 
good  drainage,  it  is  necessary,  in  the  first  instance,  to  lay  down  a 
plan  of  operation.  The  course  of  the  main  drain  or  drains  is  first 
tb  be  determined,  and  marked  by  drawing  a  furrow  with  a  plough, 
or  by  a  number  of  stakes,  being  careful  that  there  is  sufficient 
fall,  and  that  the  small  drains  have  not  to  run  more  than  from 
8  to  lO  chains;  and  in  laying  down  the  course  of  the  small  drains, 
if  the  lands  are  all  of  a  regular  and  proper  width,  there  is  a  slight 
saving  of  expense  to  take  the  course  of  the  old  furrows ;  but  where 
this  is  not  -the  case,  or  if  the  old  lands  vary  in  their  width,  the 
better  plan  is  to  commence  on  one  side  of  the  field,  and,  without 
reference  to  furrows  or  ridges,  lay  out  the  drains  (fall  permitting) 
parallel  with  each  other,  as  shown  in  fig.  1,  observing,  where  there 
are  for  est- trees,  not  to  approach  nearer  than  15  feet  with  the 
drains.  Having  proceeded  thus  far,  the  ground  in  the  intended 
course  of  the  main  and  small  drains  should  be  Opened  by 
ploughing  two  or  three  rounds  for  each  drain :  then  take  up  a  mole- 
furrow,  so  that  the  depth  will  be  10  inches  from  the  surface,  and 
a  width  of  9  inches  for  the  drainer  at  the  bottom  of  the  furrow. 
The  whole  field  being  ploughed  in  this  manner,  proceed  to  cut 
through  the  hills  to  obtain  a  uniform  inclination  or  fall  of  all  the 
drains.  After  which  I  recommend,  where  the  land  is  undulating, 
that  the  drains  should  remain  in  this  manner  for  a  few  days,  to 
see  by  the  rill  of  water  down  them  if  the  fall  is  regular,  before 
the  further  operation  of  cutting  the  drains  to  the  intended  depth 
is  proceeded  with.*  Whether  the  drains  are  laid  shallow  or  deep, 
opening  the  ground  in  the  line  of  the  drains,  and  cutting  through 
the  hills  to  obtain  a  regular  and  uniform  fall,  is  of  the  first  im- 
portance ;  for,  if  attention  is  not  paid  to  this  most  necessary  part  of 
the  operation  in  draining  land,  the  water  will  stand  in  some  parts 
of  the  drain  2  or  3  inches  deep,  while  in  other  parts  they  are  dry : 
and  the  water  lying  therein,  rising  by  capillary  attraction  towards 
the  surface,  and  expanding  the  subsoil,  checks  the  free  percola- 
tion of  the  water  to  the  conduit.  When  men  are  sent  into  a  field 
for  the  purpose  of  draining  it,  and  proceed  at  once  to  cut  the 
drains  and  lay  in  the  materials,  it  is  impossible  On  some  lands, 
however  careful  they  may  be,  that  the  drains  can  have  a  iiniform 


*  A  friend  of  mine  who  is  a  very  experienced  drainer,  and  very  par- 
ticular in  obtaining  a  uniform  and  regular  fall  for  his  drains,  adopts  the 
following  plan : — He  makes  a  small  dam  near  the  upper  end  of  the  drain, 
and,  if  the  weather  is  dry,  pours  thi  ee  or  four  pails  of  water  above  the 
dam ;  then  suddenly  removing  the  same,  the  water  flowing  down  shows  if 
there  is  any  defect  m  the  level. 
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and  regular  fall ;  and  where  that  is  not  the  case  the  drainage  will 
be  imperfect.    The  materials  may  now  be  laid  down  near  the  side 
of  the  drains;*  and  the  drainers  are  to  commence  cutting  the 
main-drain,  beginning  at  the  lowest  point,  and  to  such  a  depth 
that  the  top  of  the  conduit  shall  lie  on  a  level  with  the  floor  of  the 
smaller  drains :  so  that  in  heavy  falls  of  rain,  or  from  other  causes, 
if  the  main  should  be  nearly  full,  the  water  does  not  flow  back  in 
the  smaller  drains.    In  performing  this  part  of  the  w^ork,  care 
should  be  talien  to  cut  the  bottom  of  the  drain  no  wider  than  the 
tile,  BJid  a  little  hollowed  out  at  the  bottom  to  receive  the  crown 
of  it ;  and  the  sides  so  that  when  the  upper  tile  is  laid,  it  cannot 
move  from  its  bearing  on  the  lower  tile.    This  may  not  be  prac- 
ticable where  there  are  many  sand-veins,  &c. ;  but  on  the  strong 
subsoils  of  this  and  surrounding  counties,  the  drains  can  be  cut  to 
any  re(^uired  width.    In  no  instance,  on  strong  subsoils,  should  I 
recommend  for  main-drains  a  single  tile  laid  upon  a  sole :  first^ 
because  the  saving  of  expense  is  comparatively  trifling;  and, 
secondly,  because  m  all  sewers  or  water-courses,  the  lodgment,  or 
accumulation  of  sediment,  is  much  greater  on  a  flat  wide  floor 
than  where  the  bottom  is  an  inverted  arch.    After  cutting  as 
much  of  the  main-drain  as  can  safely  be  done  without  the  sides 
fallmg  in,  the  drainer  or  tile-layer  is  to  commence  at  the  lower  end 
to  lay  in  the  tiles,  first  laying  two  tiles  on  the  floor  of  the  drain, 
and  then  one  on  the  top,  resting  equally  upon  the  bottom  two, 
and  so  in  this  way  to  break  the  joinings  throughout  the  whole 
length  of  drain ;  and,  where  circumstances  will  permit,  I  prefer 
that  the  whole  length  of  the  drain  should  have  the  tiles  laid  before 
it  is  filled  in.    If  the  minor  drains  are  of  great  length,  the  tiles  in 
the  main,  where  they  cross,  should  have  a  small  piece  cut  ofiF  the 
crown  of  the  arch  (which  should  be  done  at  the  tile-works),  to 
admit  the  water  to  discharge  more  freely  into  it.  When  the  whole 
of  the  main-drain  is  laid,  and  seen  to  have  a  regular  fall,  it  may 
be  filled  in,  except  where  the  minor  drains  cross  it.    With  the 
minor  drains  commence  where  they  cross  the  main,  which  having 
been  opened  with  the  plough  10  inches  deep,  two  draws  (one 
with  a  spade  10  inches,  and  one  with  the  draining- tool  12  inches) 
will,  with  the  work  as  previously  directed  to  be  done,  make  the 
drains  from  32  to  36  inches  deep ;  and  if  the  men  are  careful  to 


*  In  laying  down  draining-tiles  it  is  advisable  to  avoid  unnecessarily 
exposing  them  to  the  action  of  wet  and  severe  frost.  I  have  seen  white 
and  red  tiles  well  burnt,  when  struck  tojjether  giving  a  tine  metallic  sound, 
and  which  would  have  lasted  for  ages  m  the  bottom  of  a  drain,  break  to 
pieces  if  they  have  been  frozen  by  very  severe  frost,  as  they  lay  in  shallow 
water  in  the  bottom  of  the  furrows ;  and  the  same,  it  is  well  known,  will 
take  place  with  many  descriptions  of  earthenware  of  the  best  quality. 


428 


On  Draining. 


take  the  two  draws  a  regular  depth,  the  drains  will  have  a  mnfonn 
fall.  The  bottom  of  the  drain  should  be  cleaned  with  a  flat  hoe, 
and  the  width  not  to  exceed  that  of  the  sole.  The  drainer  is  then 
to  proceed  by  laying  a  sole  on  each  side  of  the  main-drain,  level 
with  the  crown  of  it ;  then  a  tile  across  the  main,  resting  upon  the 
main  and  two  soles;  then  walking  backwards  or  forwiurds,  he 
will  lay  a  sole  and  a  tile  throughout  the  drain.  After  the  tiles 
are  laid,  they  should  always  be  examined  before  they  are  filled 
in ;  and  m  Jilling-in  the  small  drains  (except  a  piece  of  tough  sod 
be  laid  upon  the  tile),  lay  the  clay  r^ularly,  and  trample  the 
same  firmly  down,  and  the  surface-soil  at  the  top.  The  attention 
of  drainers  being  generally  directed  to  the  JUiing-in  above  the 
conduit,  I  wish  to  draw  their  notice  to  that  which  is  of  much  more 
importance — the  floor  of  the  conduit  Tiles  laid  without  soles 
upon  a  pure  clay  subsoil,  when  the  clay  contracts  in  dry  seasons, 
settle  down ;  and  when  the  wet  season  returns,  and  the  day  at 
the  bottom  of  the  conduit  expands,  the  clay  rises  slightly  on  the 
inside  and  outside  of  the  tiles,  so  that  the  edges  of  the  tiles  by 
this  means,  after  a  few  years,  become  imbedded  in  the  day.  It 
must  therefore  be  evident  that  if  the  water  passes  through  the 
JUling-in  upon  the  crown  of  the  tile,  the  greater  quantity  would 
descend  to  the  bottom  (except  what  enters  at  the  joinings  of  the 
tiles),  there  to  enter  the  conduit :  so  that  in  either  way,  whether 
the  water  percolates  through  the  fissures,  &c.,  of  the  land,  and 
enters  horizontally  with  the  floor  of  the  conduit,  or  through  the 
JUlmg-in,  it  is  of  the  utmost  importance  that  attention  should  be 
directed  to  the  way  in  which  the  floor  of  the  conduit  is  formed. 

At  the  opening  or  mouth  of  the  main-drain,  and  of  the  minor 
drains  if  they  enter  at  once  the  outfall,  a  grate  should  be  placed 
in  each,  about  3  or  4  feet  from  the  opening,  as  a  pro- 
tection  against  injury,  by  preventing  the  entry  of  A  fx  r- 
vermin.   The  expense  of  these  grates  is  trifling,  as  the  j  j  j  j  j 
drainer,  with  a  piece  of  nail-rod-iron,  &c.,  can  make   I  [J  y  [ 
them  in  the  shape  here  shown,  and  place  them  where 
two  tiles  meet. 

For  the  practical  mode  of  performing  peat,*  wood,  turf  or 

*  Peat  is  produced  in  great  quantities  from  the  fens  in  this  neigh- 
bourhood. It  was  used  at  one  time  to  a  considerable  extent  for 
under-draining  tenacious  clay  soils,  under  the  supposition  that  its  porous 
nature  admitted  the  water  more  freely  than  tiles ;  but  it  is  now  rarely  used 
even  by  parties  who  can  cut  their  own  (the  cost  and  carriage,  under  such 
circumstances,  being  very  trifling) :  they  now  generally  use  tiles,  althouj^ 
the  expense  is  much  grater.  This  no  doubt  arises  from  peat-drauis 
failing  to  produce  the  result  anticipated.  Land  now  in  my  own  occupatioD, 
which  was  previously  drained  with  peat  or  turf,  is  a  failure ;  but  I  attribute 
it  as  much  to  the  drains  being  too  shallow  as  to  other  causes,  for  there 
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wedge,  and  block  dndnii^,  the  rules  for  laying  out  the  course  of 
the  main  and  minor  drains,  as  stated  in  tile-draining,  are  equally 
applicable ;  and  if  it  were  an  advantage  to  drain  deep  with  tiles, 
it  is  more  so  with  peat,  wood,  &c.,  for  such  drains  are  more  liable 
to  injury  from  the  necessary  acts  of  cultivation,  particularly  on  the 
headlands,  or  lines  of  road  traversed  by  carts  in  carrying  on 
manure,  oic.  The  greater  depth  perishable  materials  are  laid, 
the  longer  they  will  be  decaying.  The  depredations  of  moles  are 
not  so  great  in  deep  as  in  shallow  drains,  as  their  food  generally 
lies  near  the  surface :  so  that  in  every  respect,  except  a  slight  in- 
creased charge  for  labour,  deep  drains  are  best,  by  effecting  a 
more  perfect  drainage,  greater  protection  against  vermin,  and  in- 
jury liable  to  arise  from  the  necessary  acts  of  cultivation. 

In  peaty  wood,  turf  or  wedge,  and  block  draining,  if  the  minor 
drains  empty  into  a  main  drain  it  should  be  formed  with  tiles ; 
and  if  the  minor  drains  pass  through  a  light  soil,  which  is  very 
often  the  case,  particularly  at  the  lower  end  of  a  field,  such  parts 
should  be  laid  with  tiles.  The  mains  and  lower  ends  of  wood 
drains  should  have  a  good  fall,  or  they  may  be  liable  to  choke,  there 
being  generally  a  greater  quantity  of  soil  carried  down  in  such 
drains,  when  first  formed,  than  others,  particularly  if  straw  and 
light  soil  are  made  use  of  to  fill-in  with.  With  these  observations, 
the  work  being  proceeded  with  in  the  manner  as  before  described 
in  tile-draining  (except  a  narrower  tool  being  used  to  take  the 
last  draw  from  the  bottom  of  wood,  peat,  and  wedge  or  turf 
drains),  the  same  rules  apply. 

The  drains  should  always  be  examined  before  they  are  filled 
in,  not  only  to  see  if  they  have  a  regular  fall,  but  that  the  material 
of  which  they  are  formed  is  properly  placed ;  and,  where  wood  is 
used,  to  see  that  it  is  free  from  small  brush  and  leaves,  and  that 
upon  the  wood  the  pure  clay  is  trodden  firmly  down  to  form  the 
arch;  for  no  dependence  whatever  can  be  placed  upon  their 
durability  if  straw  and  light  soil  are  made  use  of  to  fill-in  with,  for 
if  the  conduit  does  not  choke  the  first  or  second  season,  it  gene- 
rally does  when  the  straw  or  other  light  material  decays. 

Summary  of  the  expense  of  draining  an  acre  of  land  in  this 
county,,  with  parallel  drains  21  feet  asunder,  with  tiles,  wood, 
peat,  turf  or  wedge,  and  block  draining.  The  length  of  parallel 
drains,  deducting  the  headlands,  will  be  upon  an  average  680 
yards: — 


cannot  be  a  question  that  if  the  conduit  of  a  drain  formed  by  peat  could 
be  kept  from  choking  or  injury,  the  result  would  be  the  same  as  tile- 
draining. 
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680  yards  of  drain  will  take  2040  tiles,  at  20^.  per 

thousand  .         •         •         .         .  .210 

Ditto         ditto       2040  soles,  at  10^.  per 
thousand  .         •         •         •         .         .10  6 
Tiles  for  the  main,  say       .         .         .  .036 
Average  expense  of  carriage  of  tilea  and  soles      •  0  15.  0 

Expense  of  laying  out  the  ground  by  the  plough, 
cutting  the  hills,  and  main-drain  or  drains  •040 

Cutting  31  chains,  or  680  yards  of  drain,  21  to  22 
inches  deep,  laying  the  tiles,  and  filling-in,  at 
3s.  6d,  per  score  of  5  chains      .         .         •   1    1  10 


4  0  0 


1    5  10 


5   5  10 


Wood'Drcdwing. 

Tiles  for  the  main   .         .         .         .  .036 

Expense  of  labour,  the  same  as  for  tiles    .  .   1    5  10 

Cost  of  wood  and  carnage  .         .         •  •   1  15  0 


8  4  4 


Tiles  for  the  main   .        •         .         •  .036 

Expense  of  labour,  the  tame  as  for  tiles    •  •   1    5  10 

2600  turf,  at  8^.  per  thousand       .         •  •   1    0  IQ 

Carriage   •    0  10  0 
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Turf  or  Wedge-Draining, 

Tiles  for  the  main   .         •        •         •  .036 
Cutting  31  chains,  at  l«.per  chain,  and  cutting  the 
main,  If.  6d      •         •         •         •        •   1  12  6 


1  16  0 


Block' Draining, 

Tiles  for  the  main  •  •  •  • 
Labour,  the  same  as  for  wedge-draining  • 

Godmanchester^  August  10,  1843. 
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XXXII. — On  a  Disease  in  Potatoes.  By  Sir  Charles  Lbmon^ 

Bart.,  M.P. 

About  two  years  ago,  I  was  made  acquainted  with  the  fact  that 
a  disease  in  field-potatoes  cultivated  in  this  neighbourhood  had 
manifested  itself  in  a  way  which  threatened  to  become  important, 
and  to  inflict  serious  loss  on  the  farmers  unless  its  cause  should 
be  discovered,  and  some  remedy  or  prevention  devised.  It  was 
with  a  view  of  trying  what  could  be  done  in  this  matter  by  inquiry 
and  by  experiment,  that  I  took  up  the  subject ;  more  in  the  hope 
of  inducing  others  to  turn  their  attention  to  it,  than  from  any  con- 
sciousness that  I  possessed  opportunities  sufficient  to  enable  me 
to  arrive  at  a  very  safe  conclusion  derived  from  my  own  expe- 
rience. And  in  fact  I  have  obtained  no  satisfactory  result ;  so 
that  experiments  are  yet  wanting  to  determine  the  cause  of  the 
unnatural  growth  which  I  am  about  to  describe.  The  symptoms 
of  the  disease  are  as  follows : — The  sets  ^pear  to  sprout  as  they 
oughts  and  as  others  which  surround  them  in  the  same  field  have 
done ;  but  they  are  stopped  short  before  they  reach  the  surface, 
and  no  leaves  are  formed.  Large  patches  in  the  field  are  thus 
left  bare  ;  and  when  the  ridges  are  dug  up,  it  is  found  that  these 
abortive  sets  have  formed  each  a  little  button  about  two  or  three 
inches  from  the  surface,  and,  as  it  were,  gone  to  rest  after  the 
Effort.  The  disease  produced  no  very  sensible  effects  on  the 
crops  till  about  four  or  five  years  ago ;  but  I  have  been  informed  by 
a  farmer  of  this  neighbourhood  that  he  recollects  a  few  instances  in 
which  these  little  dwarfs,  called  by  the  country  people  "  Bobbin- 
Joans,"  were  noticed  as  long  ago  as  thirty  years.  In  the  neigh- 
bourhood of  Penzance,  a  great  potato  country,  the  failure  of  crop 
from  this  cause  has  been  more  general  and  more  destructive  than 
in  any  part  of  the  country;  in  some  instances  destroying  one- 
third  of  the  produce.  This  information  I  derive  from  a  gentle- 
man residing  there,  on  whose  accuracy  I  place  great  confidence. 
Without  dwelling  on  the  name,  then,  let  us  inquire  as  to  the 
thing,  "  unde  derivatur  Bobbin- Joan." 

The  form  in  which  the  question  first  presents  itself  is,  whether 
the  defect  is  owing  to  the  soil  or  the  seed  ?  j  Whether,  in  fact,  some 
principle  necessary  to  the  growth  of  perfect  potatoes  is  either 
naturally  wanting  in  the  soil,  or  has  been,  by  excessive  culture, 
extracted  ?  .  And,  again,  whether  the  potato  may  not  have  con- 
tracted some  disease,  or  perhaps  have  exhausted  that  vitality 
which  we  know  will  last  only  a  limited  time  after  the  creation  of 
a  new  plant  from  blossom-seed,  though  its  produce  may  be  ex- 
tended over  an  unlimited  surface  by  the  propagation  of  its  ofi"- 
spring.    And  this  latter  supposition  is  that  adopted  by  the  gentle- 
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man  to  whom  I  have  before  alluded^  who  says  that  the  potatoes  in 
his  neighbourhood  "  have  degenerated,*  are  degenerating,  and 
ought  to  be  regenerated."  I  shall  presently  state  reasons  why  I 
do  not  agree  with  him ;  but  first  let  me  give  the  history  of  some 
of  his  experiments.  He  first  took  some  potato-sets  from  a  field 
which  was  much  infested  with  Bobbin- Joans,  and  planted  them 
in  new  ground;  in  the  crop  which  was  produced,  there  were 
some,  but  not  very  many,  of  these  abortions.  He  then  planted 
sets  of  a  fresh  sort  in  the  ground  previously  supposed  to  be  in* 
fected,  and  the  crop  was  entirely  free  from  the  deformity. 

At  my  suggestion  a  farmer  in  this  neighbourhood  has  made  the 
same  experiments ;  and  though  the  result  agreed  with  that  ob- 
tained neat  Penzance  only  in  this,  that  good  sets  produced  perfect 

rDtatoes  in  ground  which  had  previously  produced  Bobbin- Joans, 
think  it  is  enough  to  prove  that  the  condition  of  the  soil  is  not  the 
true  cause  of  the  complaint. 

The  point  in  which  the  issue  of  the  experiments  made  here 
differed  from  that  arrived  at  near  Penzance,  relates  to  the  repro- 
duction of  imperfect  potatoes  from  diseased  sets.  Here  none 
such  appeared ;  but  there  was  a  good  and  healthy  crop.  More- 
over I  have  planted  in  garden-ground  the  very  Bobbin- Joans 
themselves,  in  which,  if  anywhere,  the  disease  must  have  pre- 
vailed, and  in  due  time  I  dug  up  an  abundant  return  of  potatoes, 
every  one  of  which  was  sound  and  of  full  size.  From  the  forej- 
going  experiments  it  appears  to  be  clear  that  the  condition  of  the 
ground  is  not  the  sufficient  cause  of  the  effect,  and  there  is  also  a 
reasonable  presumption  that  disease  or  constitutional  debility  in 
the  plant  arising  from  the  decrepitude  of  age,  Computed  from  the 
Original  sowing,  does  not  explain  the  loss  of  energy  in  the  plant 
which  was  so  easily  revived  by  renewed  planting.  Then,  I  think 
we  must  look  about  for  other  causes  to  account  for  the  stunted 
growth  described ;  and  the  mode  of  planting  the  sets  suggests 
itself  as  the  most  natural.  There  is  some  analogy  between  the 
effects  thus  produced,  and  the  habit  which  may  frequently  be 
observed  in  the  growth  of  certain  bulbous  plants.  The  common 
autumnal  colchicum,  for  instance,  if  planted  too  deep,  will  make 
a  shoot  which  stops  short  of  the  surface,  and  then  forms  a  bulb  in 
the  position  most  favourable  for  its  growth  in  the  ensuing  year ; 
and  i  have  even  seen  cases,  when  the  plant  has  been  accidentally 
buried  very  deep,  where  three  or  four  of  these  bulbs  have  been 
formed  at  nearly  equal  distances  from  each  other ;  thus,  as  it  were, 
making  its  journey  to  the  surface  by  stages.  Therefore  planting 
too  deep,  I  have  no  doubt,  may  in  some  cases  be  the  cause  of  the 
production  of  Bobbin -Joans.    The  root  may  not  have  strength  to 

^  Note  by  Dr.  Lindley — **"When  potatoes  degenerate,  they  produce 
tubers  of  bad  quality,  but  not  Bobbin-Joans.'* 
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reach  the  surface^  and  so  transfers  its  substance  to  a  more  favour- 
able  position.  But  this  is  a  very  imperfect  solution  of  the  diffi- 
culty ;  for  in  a  field  where  the  culture  has  been  equals  and  appa- 
rency there  has  been  no  variation  in  the  depth  of  the  plants  in 
different  parts^  Bobbin- Joans  have  occurred  in  one  pface^  and 
been  entirely  wanting  in  every  other.  This  same  remark  is  appli- 
cable to  the  idea  which  suggested  itself  to  me,  that  insufficiency 
of  nourishment  and  the  absence  of  light  might  account  for  the 
imperfect  growth  of  the  set,  as  described  in  the  third  volume  of 
the  Horticultural  Society's  Transactions,  p.  48.  It  is  there  stated 
that  potatoes  covered  with  sand  and  placed  in  a  cellar  will  pro- 
duce small  tubers,  exactly  resembling  the  Bobbin- Joans.  The 
author  thus  explains  the  phenomenon ; — "  The  potato,  from  the 
abundant  nourishment  which  the  tuber  affords  to  the  embryo 
plant,  has  an  extraordinary  disposition  to  vegetate ;  and  it  seems 
to  be  possible  to  place  it  in  such  a  situation  that  the  vegetating 
power,  being  prevented  from  exerting  itself  upwards,  so  as  to  form 
stem  and  leaves,  should  be  employed  in  throwing  out  roots  only, 
with  their  appendages." 

But  I  do  not  see  how  this  cause  can  exist  in  the  open  field,  for 
what  is  to  prevent  the  vegetating  power  from  exerting  itself  up- 
wards ?  and  I  believe  we  must  look  in  another  direction  for  the 
natural  history  of  Bobbin-Joan.  The  following  circumstances 
seem  to  point  to  that  direction  ;  and  I  submit  them  to  the  growers 
of  potatoes  as  leading  to  a  conjecture  to  be  verified  or  contra- 
dicted by  their  experience. 

From  a  heap  of  potatoes  lately  turned,  some  of  which  had  shot 
out  to  a  considerable  lengthy  two  or  three  examples  have  been 
brought  to  me  in  which  the  shoot  had  been  suddenly  stopped  by  a 
small  tuber.  On  cutting  open  the  potato,  I  found  that  the  centre 
part  had  entirely  decayed  away,  and  not  more  than  half  an  inch 
remained  of  the  substance  next  the  rind.  This,  however,  ap- 
peared to  be  perfectly  sound,  but  I  suspect  was  not  so  in  reality. 

Furthermore,  on  referring  again  to  the  farmer  from  whose  field 
I  first  got  the  Bobbin- Joans,  and  who  bad  suffered  severely  in  his 
crop  in  the  season  before  last,  1  learnt  that  the  potatoes  from 
which  he  had  taken  the  sets  which  produced  the  defective  crop 
had  been  drawn  in  very  wet  weather,  and  stowed  away  without 
being  properly  dried.  They  had  remained  in  that  state ;  and  I 
have  no  doubt  that  incipient  decay,  though  unperceived  when  the 
potatoes  were  cut,  had  produced  some  change  in  the  substance 
unfavourable  to  the  growth  of  the  set.  Heating  by  fermentation, 
or  from  any  other  cause,  and  perhaps  frost,  may  produce  the  same 
sort  of  disorganisation ;  and  1  think  it  is  not  difficult  to  conceive 
that  the  starch  of  the  potato  being  prematurely  changed  into  gum 
or  sugar,  and  dissipated  before  the  young  plant  is  in  a  condition 
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to  absorb  it,  the  set  may  be  rendered  unable  to  afford  the  nourish- 
ment requisite  for  healthy  growth.  What  remains  of  the  original 
substance  may  be  simply  transferred  to  the  little  tuber ;  as  the 
substance  of  the  cotyledons  of  a  bean  are  transferred  to  the  first 
leaves,  before  those  leaves  have  begun  to  perform  their  functions, 
and  attract  from  the  atmosphere  the  proper  nourishment  for  the 
infant  shoot. 

The  reasoning  which  I  have  thus  indulged  in,  I  confess,  is  not 
conclusive ;  but  it  may  point  the  way  to  some  useful  and  practical 
conclusions ;  and  I  offer  it  in  the  hope  that  the  subject  may  be 
taken  up  by  a  more  experienced  agriculturist.  In  my  hands  the 
result  pretends  to  no  more  than  to  be  conjectutal ;  and  my  sur- 
mises are  as  follows : — 

1 .  That  a  chemical  change  may  occur  in  the  internal  substance 
of  a  potato  which  the  eye  cannot  discern,  but  which  may  render  it 
unfit  to  afford  nourishment  to  a  young  plant  in  the  first  season  of 
its  growth. 

2.  That  this  incipient  decomposition  may  be  produced  by 
dampness,  by  heating,  or  by  bruises. 

3.  That  the  utmost  care  is  requisite  to  preserve  that  portion  of 
a  crop  which  it  is  intended  to  plant  again,  in  the  most  perfect  state 
of  health  and  integrity ;  without  trusting  too  much  to  the  appear- 
ance of  the  potatoes  which  are  cut  for  sets. 

Carclew,  April  ISth,  1843. 


P.S.  Since  writing  the  above,  a  circumstance  has  been  related 
to  me  which  at  first  appeared  to  be  entirely  inexplicable ;  but,  on 
reconsideration,  I  think  it  is  not  at  variance  with  my  conjecture. 
A  large  quantity  of  {>otatoes  were  cut  for  seed :  some  of  these 
were  planted  in  the  morning,  and  some  in  the  evening  of  the  same 
day.  Those  which  were  planted  in  the  morning  grew  well ;  those 
planted  in  the  evening  produced  dwarfs,  and  ended  in  a  failing 
crop. 

Now  I  think  we  have  only  to  suppose  that  incipient  fermentation 
had  taken  place  in  the  heap  of  cut  potatoes,  and  the  result  may  be 
thus  explained : — The  sets  which  were  at  the  top  of  the  heap  were 
sown  first,  and  these  would  be  less  affected  by  the  exclusion  of 
air  and  the  pressure  of  the  heap.  Those  sown  in  the  evening 
were  at  the  bottom  of  the  heap,  and  may  have  been  bruised  by 
the  "weight  of  the  mass  above  them.  At  .all  events,  fermentation 
would  conunence  there,  and  therefore  the  chemical  change  of 
substance  which  would  end  in  fermentation  would  commence 
there  also. 
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A  potato  has  lately  been  brought  to  me  having  a  young  one, 
apparently  formed  in  the  interior  of  the  old  potato,  and  now  partly 
protrading  through  its  skin.  The  old  potato  is  only  now  begin- 
ning to  grow  at  the  eyes,  in  the  ordinary  way,  but  quite  out  of 
the  ordinary  season. 

In  this  case  the  decomposition  and  reformation  of  substance 
seems  to  have  taken  place  within  the  body  of  the  potato.  External 
circamstances  of  soil  or  air  could  not  have  caused  the  effect, 
because  the  potato  had  no  roots  or  shoots  capable  of  being  acted 
upon  by  the  atmosphere.  So  far  the  case  seems  to  favour  the 
opinion,  that  the  growth  of  Bobbin- Joans  depends  upon  the 
internal^  probably  chemical,  condition  of  the  parent  set,  and  on 
no  other  cause. 

I  find  that  this  disease  is  well  known  in  Ireland,  and  I  have 
heard  it  attributed  to  the  east  wind. 

Carclew^  October  23rd, 


XXXIII.. —  Croum  Estate  at  King  WillianCs  Tawn^  in  the 
Counties  of  Cork  and  Kerry.    By  J.  French  Burke. 

Three  years  ago,  some  Parliamentary  Reports  respecting  ex- 
perimental improvements  on  the  crown  estate  of  King  William^s 
Town,  in  the  counties  of  Cork  and  Kerry,  were  forwarded  to  this 
Society  by  the  Commissioners  of  Her  Majesty's  Woods  and 
Forests ;  and  a  summary  of  their  contents  was  drawn  up,  which 
is  published  in  the  first  volume  of  this  Journal. 

In  December,  1841,  two  further  Reports  were  made  on  the 
subject,  and  transmitted  on  the  part  of  the  Commissioners  to  the 
Duke  of  Richmond — as  being  then  President  of  the  Society — 
accompanied  by  a  letter,  of  which  the  following  is  an  extract : — 

"  In  the  course  of  the  experimental  improvements  now  in  progress 
on  the  crown's  estate  at  King  William's  Town,  in  the  counties  of  Cork 
and  Kerry,  in  Ireland,  a  suggestion  was  made,  in  the  year  1840,  by 
your  Grace  to  the  then  First  Commissioner  of  this  Board,  as  to  the  im- 
portance of  a  trial  being  made  of  the  comparative  value  of  Scotch  and 
Irish  cows,  in  respect  to  their  relative  produce  in  milk  and  butter ;  and 
the  Commissioners  accordingly  directed  the  purchase  of  six  Scotch 
heifers  of  the  Galloway  breed,  in  order  to  such  an  experiment  being 
instituted  at  King  WilUam's  Town,  in  regard  to  their  produce  as  com- 
pared with  a  like  number  of  Ayrshire  and  Kerry  cows  then  on  the 
estate. 

The  result  of  this  trial,  so  far  as  circumstances  would  permit  its 
being  instituted,  has  been  submitted  in  detail  ^to  the  Board  by  Mr. 
Griffith,  under  whose  superintendence  the  several  operations  on  the 
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crown  laads  liave  been  carried  on,  in  bis  Report  dated  IStb  of  August 
last,  detailing  tbe  proceedings  of  tbe  previous  two  y^ars." 

From  these  Reports  (as  may  be  seen  bj  their  snmmary)  it  ap- 
pears that  the  milk  of  the  Kerry  cows  was  richer  in  cream  than 
that  of  either  the  Ayrshire  or  the  Galloways ;  but  rather  inferior 
to  the  former  in  point  of  quantity. 


KINO  WILLIAM'S  TOWN  DAIRY. 

JLxmaam  on  Aynhire,  Galloway,  and  Keny  Covrg.  from  the  18Ui  day  of  April  to  the  I7th  day  of 

June,  1841. 


S  Galloway  cows 


Total 
Number 
of  Quarts 

milked. 


I.ISH 


Number 
of  Quarts 
set  for 
Butter. 


1.115^ 


Number 
of  Quarts 
given  to 
Calves. 


Number 

of 
Quarts 
sold. 


Number 
of  Puunds  of 

Butter 
produced  from 
Milk  »et  for 
Butter. 


117i 


Averajre  number  of  qnarts  milked  firom  8  Galloway  cows  from  the  time  of 
calving  till  the  present  date,  64  quarts  per  day  each. 


4  Kerry  cows  •  I   1  *769 


191 


Average  number  of  qnarts  milked  from  4  Kerry  cows  ftom  the  time  of  calving 
till  the  present  date.  7i  qnarts  per  day  each. 


9  Ayrshire  cows  |  4,31Si 


3,086 


l,802i 


308 


Average  number  of  qnarts  milked  from  9  Ayrshire  cows  from  the  time  of 
calving  till  the  present  date,  9  quarts  per  day  each. 


9i  qnarts  of  milk 
produced  I  U>. 
of  salt  batter. 


8{  quarts  of  milk 
produced  1  lb. 
of  salt  butter. 


101  qnarts  of 
milk  produced 
1  lb.  of  salt  but- 
ter. 


The  above  9  Ayrshire  cows,  when  milked  the  first  summer  in  1838^  having  then  produced 
their  first  calf,  and  each  three  years  old,  gave  in  the  mouth  of  July  67i  quarts  per  day,  being  an 
average  number  of  7i  c^uarts  to  each  cow  per  day.  The  same  Aynhire  cows  being  six  years  old 
at  May,  1841 » each  having  produced  four  calves,  gave  in  the  month  of  June,  1841. 93  quarts  per 
day,  average  number  10|  quarts  to  each  oow  per  day  for  the  month  of  June,  being  an  increase 
of  2|  quarts  of  milk  to  each  cow  per  day  for  June.  The  above  four  Kerry  cows  had  each  po- 
duced  their  first  calf  and  were  four  years  old  at  May,  1841.  Tbe  above  three  Galloway  cows 
had  each  produced  their  first  calf,  and  were  three  years  old  at  May,  1841. 


This,  from  the  press  of  other  matter,  remained  overlodted, 
but  was  recalled  to  recollection  by  a  'Statement  of  the  com- 
parative quality  of  Milk  from  Alderney  and  Kerry  (Irish)  Cows, 
upon  the  farm  of  the  Hon.  Robert  Clive,  M.P.,  at  Oakley  Park,' 
— as  published  in  the  second  volume  of  the  Journal :  which  shows 
the  Alderneys  to  have  been  superior  both  in  quantity  of  milk  and 
cream.  It  was,  however,  accompanied  with  a  note  by  the  writer 
of  this,  doubting  the  experiment  to  have  been  satisfactory,  and 
calling  for  further  trials  of  a  more  accurate  kind ;  which  it  is  to 
be  hoped  will  be  complied  with,  as  it  is  very  important  to  have 
duly  ascertained  the  real  value  of  a  stock  so  well  suited  to  the 
cottager  and  the  occupier  of  poor  land  as  that  of  the  Kerry  breed. 

With  regard  to  the  improvements  made  on  the  estate  from  the 
period  of  the  fonpef  reports  up  to  this  communication,  it  is  only 
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necessary  to  observe  prenerally — that  they  hare  been  carried  on 
amduously,  and  so  judiciously,  that  139  acres  of  nearly  un- 
profitable mountain-land  have  been  reclaimed^  manured,  and  cul- 
tivated, and  thereby  raised  in  value  from  about  4rf.  to  from  Ss,  to 
98  per  acre ;  while  twenty  six  new  farmhouses  and  cottages  have 
been  erected." 

In  regrard  to  the  roads — which  were  formerly  impassable  for 
wheel-carriages — they  are  now  so  improved,  that  during:  the  last 
two  years  to  which  the  reports  allude,  5100  barrels  of  limestone 
(equal  in  wei<fht  to  about  1000  tons)  have  been  drawn  to  the 
estate  from  the  quarry  at  Carrindulkeen,  for  the  use  of  the 
tenantry ;  of  which  3540  were  used  as  manure ;  and  additional 
limekilns  are  in  the  course  of  erection,  to  afford  every  facility  for 
the  reclamation  of  the  land  :  it  is,  therefore,  reasonably  expected 
that,  within  a  few  years,  the  value  of  the  estate  will  be  more  than 
doubled. 

It  is  also  gratifying  to  learn,  that  the  effect  of  this  experiment 
has  so  favourably  improved  the  habits  of  the  peasantry  in  point 
of  temperance  and  industry,  as  to  hold  out  a  striking  example  to 
the  neighbouring  country,  and  a  powerful  inducement  to  the 
holders  of  poor>  unimproved  soils  to  adopt  similar  measures. 


XXXIV. — Past  and  Present  State  of  Agriculture  in  Ireland. 
By  William  Blacker. 

Havino  been  requested  to  draw  up  a  statement  descriptive  of  the 
past  and  present  state  of  agriculture  in  Ireland^  for  the  Journal 
of  the  Society,  I  proceed  to  do  so  in  the  best  manner  I  am  able^ 
merely  premising  that  to  enter  into  all  the  details  which  the 
subject  would  admit  of,  would  be  evidently  impossible  in  a  short 
compass ;  and  I  shall  therefore  confine  myself  to  such  a  general 
view  of  the  matter  as  my  limits  will  permit. 

It  would  be  both  useless  and  uninteresting  to  the  Society  to 
lay  before  them  an  account  of  the  agricultural  state  of  Ireland  at 
any  very  remote  period.  A  very  small  portion  of  the  country  was 
then  capable  of  cultivation,  owing  to  the  extensive  forests  and 
morasses  which  everywhere  abounded ;  and  the  excitement  of  in- 
testine wars  and  interminable  feuds  possessed  greater  attractions 
for  its  inhabitants  than  the  peaceful  labours  of  the  field.  It 
seems  therefore  unnecessary  to  look  further  back  than  the  justly- 
celebrated  Tour  of  Arthur  Young  for  a  suitable  starting-point. 
At  this  period  the  supremacy  of  the  law  was  pretty  well  esta- 
blished ;  and  it  appears  evident  from  the  details  he  enters  into 
that  the  minds  both  of  the  English  settlers  and  the  natives  were 
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beginning  to  be  turned  towards  agricultural  pursuits.  To  enter 
into  any  particular  examination  of  the  statements  given  by  this 
writer  would  inevitably  cause  me  to  transgress  the  limits  to  which 
I  propose  to  confine  myself ;  it  appears  sufficient  to  say  that  with 
few  exceptions  the  general  practice  was  to  exhaust  the  ground  by 
a  ruinous  succession  of  com  crops  after  potatoes^  and  then  leave  it 
nominally  in  pasture,  but  in  reality  producing  almost  nothing,  for 
such  a  number  of  years  as  were  considered  in  some  measure  suffi- 
cient to  restore  it  to  fertility,  when  it  again  underwent  the  same 
treatment,  and  thus  nearly  three-fourths  of  the  farm  were  left  in 
an  unprofitable  state,  whilst  the  remaining  fourth  was  expected  to 
pay  the  rent  of  the  whole  and  provide  for  the  wants  of  the  family 
besides.  All  modem  improvements,  such  as  draining,  house- 
feeding  of  stock,  proper  rotation  of  crops,  turnips,  mangel- 
wurzel,  clover,  and  artificial  grasses,  early  ploughing,  and  tho- 
roughly cleaning  the  land,  were  either  unknown  or  unattended 
to ;  in  short,  it  may  be  truly  said  that  a  worse  system  of  cultiva- 
tion, either  in  principle  or  practice,  can  scarcely  be  imagined. 
The  consequences  attending  such  a  state  of  things  could  not  be 
otherwise  than  most  disastrous.  Although  the  country  was  not 
one-third  peopled,  the  miserable  inhabitants  year  after  year  were 
exposed  to  all  the  horrors  of  famine,  followed  too  generally  by 
disease ;  and  even  in  favourable  seasons  they  were  most  commonly 
under  the  necessity  of  importing  food.  Contrasting  the  then  state 
of  Ireland,' as  described  by  Young,  with  its  altered  condition  in 
the  present  day,  when  it  maintains  three  times  the  number  of  in- 
habitants, besides  exporting  more  food  than  the  whole  of  the 
island  produced  in  those  times ;  and  comparing  also  the  general 
state  of  its  present  population  with  what  it  was  then,  they  being 
beyond  all  contradiction  better  fed,  better  clothed,  and  better 
housed  now  than  was  then  the  case;  it  seems  impossible  to 
deny  that,  as  population  increases,  the  condition  of  society  im- 
proves, notwithstanding  all  that  maybe  said  to  the  contrary: 
and  the  tmth  of  this  not  only  appears  on  a  comparison  of  the 
general  state  of  the  country  now  with  what  it  was  many  years 
back,  but  it  also  appears  by  a  comparison  between  the'state  of  the 
east  and  west  of  the  kingdom  at  this  present  moment.  In  the 
west  and  south-west  the  population  is  small,  and  exhibits  every 
appearance  of  poverty  and  destitution ;  whereas  in  the  east  and 
north-east,  where  the  population  is  great,  they  are  cmnparativdy 
in  the  enjoyment  of  all  the  comforts  of  life.  One  cannot  help 
being  stmck  with  the  positive  contradiction  which  these  simple 
facts  give  to  all  the  assertions  of  those  who  ai^e  that  the  misery 
to  be  met  with  in  Ireland  is  brought  on  by  over  population. 
The  misery  is  to  be  met  with,  generally  speaking,  where  the 
population  is  thinnest  \  and  the  least  of  it  is  to  be  seen  where 
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the  population  is  greatest.  The  question  may  naturally  here  be 
asked — How  can  this  be  accounted  for  ?  The  answer  is  plain. 
The  misery  is  occasioned  not  by  the  excess  of  the  population  in 
proportion  to  the  capabilities  of  the  soil^  but  to  the  deficiency  of 
empIo3nnent. 

There  is  no  doctrine  upon  which  political  economists  are  more 
agreed  than  that  all  the  wealth  of  the  world  results  from  the 
labour  of  man ;  and,  if  so,  how  is  a  country  to  be  enriched  by  ex- 
porting the  labourer  ?  So  far,  therefore,  from  its  being  the  in- 
terest of  the  country  that  Government  should  expend  its  revenues 
to  encourage  the  export  of  the  population,  the  rationale  of  the 
thing  seems  to  point  to  a  different  course,  and  suggest  that  its 
funds  should  be  employed  and  its  energies  exerted  to  find  em- 
ployment at  home ;  and  instead  of  cultivating  the  wastes  of  other 
countries,  to  cultivate  the  wastes  of  our  own.  But  to  return  from 
this  digression,  into  which  I  have  been  inadvertently  led,  to  the 
subject  in  hand — the  first  public  effort  made  to  excite  a  spirit  of 
agricultural  improvement  seems  to  have  been  the  establishment  of 
the  Farming  Society  of  Ireland,  which  gave  rise  to  great  expecta- 
tions, and  certainly  was  productive  of  some  good  in  improving  the 
breed  of  stock,  particularly  swine,  but  upon  the  whole  proved  a 
failure  ;  and  the  agriculture  of  Ireland,  such  as  Mr.  Young  has 
described  it,  such  it  has  remained,  with  very  little  amendment, 
until  within  a  few  years  of  the  present  time.  It  is  true  that 
in  the  neighbourhood  of  towns  the  proximity  of  the  market,  the 
abundance  of  manure,  and  the  greater  extent  of  capital,  has  led  to 
a  greater  outlay  upon  land,  and  a  consequent  improvement  in  its 
general  condition  and  management,  whilst  the  wants  of  an  in- 
creasing population,  and  the  high  prices  of  agricultural  produce 
during  the  war,  have  combined  in  the  country  districts  to  bring 
more  land  into  cultivation,  and  the  produce  of  the  soil  has  been 
thereby  greatly  increased ;  but,  nevertheless,  little  improvement 
has  been  made  until  lately  in  the  mode  of  cultivation,  however 
much  the  sufface  under  the  plough  may  have  been  extended: 
still  the  augmented  produce  from  new  land  has  been  an  addition  to 
the  riches  of  the  country,  and  the  additional  employment  from  in- 
creased cultivation  has  ameliorated  the  condition  of  the  labourer 
by  creating  a  greater  demand  for  his  labour.  Such  was  the  state 
of  things  at  the  peace  of  1815 ;  soon  after  this  the  prices  of  all 
kinds  of  agricultural  produce  began  to  fall  to  such  an  extent  that 
the  farmers  were  obliged  to  pay  their  rents  out  of  their  capitals ; 
and  this  being  a  source  very  easily  exhausted,  the  lauded  proprie- 
tors were  in  a  very  short  space  of  time  obliged  to  lower  their 
rents,  but  in  general  their  own  necessities  obliged  them  to  do  this 
with  a  sparing  hand,  still  clinging  to  the  idea  that  the  existing  de- 
pressions  would  prove  but  temporary ;  contrary,  however^  to  these 
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expectations,  the  depression  becoming  permanent,  it  appeared  in 
the  end  that  those  who  had  in  the  first  instance  made  a  liberal 
abatement  to  their  tenants,  and  thereby  enabled  them  to  preser^^e 
sufficient  capital  for  the  cuhivatjon  of  the  land,  had  acted  the 
wisest  part ;  nevertheless,  in  every  case  the  reduction  of  rent  bore 
no  proportion  to  the  reduced  price  of  lande<l  produce,  and  ibe 
greatest  exeriions  of  the  tenant  l)erame  necessary  if  he  calculated 
on  continuing  to  hold  possession  of  his  farm.    The  fall,  there- 
fore, in  prices  of  agricultural  produce,  and  the  reluctance  of 
tenants  to  give  up  their  holdinjrs  when  no  better  prospect  ap- 
peared elsewhere,  had  the  natural  effect  of  turning  the  atten- 
tion of  the  farmers  to  increase  the  produce  of  their  farms  as 
the  only  means  of  meeting  the  change  of  circumstances  that 
had  taken  place.    This,  however,  could  only  be  accomplished 
by  an  improved  system  of  agriculture;  in  regard  to  which, 
though  a  slight  improvement  had  taken  place  along  the  north- 
east coast  from  ite  proximity  to  Scotland,  and  the  constent  inter- 
course of  the  inhabitante,  yet  in  districts  but  little  removed  to  the 
westward,  and  throughout  all  the  rest  of  the  kingdom,  the  most 
thorough  ignorance  prevailed,  and  the  old  exhausting  system, 
as  practised  in  the  days  of  Arthur  Young,  was  everywhere  as 
much  followed  as  it  ever  had  been  at  the  time  of  his  Agricultural 
Tours.  *  M any  tenants,  therefore,  finding  it  impossible  to  pay  their 
rents  by  such  means  as  they  had  hitherto  used,  and  not  having 

.u*  A^^^  t?^*.P?^l"l^  is  overcharged  may  be  seen  from  the  report  of 
the  AffncuJturist  of  the  Roscommon  Union  Farming  Society,  inserted  bv  the 
•  Royal  Agncultural  Improvement  Society  of  Ireland*  in  their  report  for  the 
year  1842,  p.  53,  of  which  the  following  is  an  extract 

"  Roscommon  Union  Farming  ^oci(?<«.— During  the  latter  part  of  the  year 
the  Committee  employed  the  Local  Agriculturist  in  inspecting  all  those 
parts  of  the  Union  to  which  his  duties  had  not  called  him  before,  and  in 
reporting  the  general  state  of  agriculture  in  the  district,  with  reference 
chiefly  to  the  peasantry  and  other  small  holders  of  land.  His  reports  irive 
a  melancholy  account  of  the  ruinous  system  of  tillage  practised  throughout 
the  Union,  which  may  well  account  for  a  great  deal  of  the  poverty  everv- 
vvhere  visible.  The  rotation  generally  followed  is,— first  year,  potatoes, 
either  manured  or  the  land  burned,— second  year,  potatoes  without 
manure,  if  the  soil  be  fertile  enough  to  produce  them,  and,  if  not,  a  crop 
?n®.l*^r^^""^  year,  oat8,-.fourth  year,  oat8,-fifth  year,  oats,— and  so  on 
till  the  land  can  produce  po  more.  It  is  then  allowed  to  rest,  that  is  it  is 
left  wild,  without  seed  of  any  sort,  which  is  called  pasture,  and  on  which  a 
cow  is  turned  out,  and  expected  to  give  milk.  After  a  few  years,  when 
the  land  again  becomes  green,  it  is  again  broken  up  and  subjected  to  the 
same  treatment. 

**  A  Scotch  OP  English  agriculturist  would  find  it  difficult  to  solve  the 
problem,  how  land  under  such  a  system  could  pay  rent;  nor  would  he 
wonder  that  the  unfortunate  tiller  is  so  often  reduced  to  starvation 

"  Your  Committee  also  find  from  the  report  of  the  Agriculturist*  that  in 
,  many  parts  of  the  Union  the  system  of  joint-tenantry  prevails :  and  where 
this  is  the  case  improvement  is  quite  hopeless." 
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an  idea  of  any  other  more  advantageous,  at  once  abandoned  the 
attempt,  and,  embarking  for  America,  sought  to  better  their  situ- 
ation in  a  new  country;  others  gave  up  large  farms,  and  con- 
tented themselves  with  smaller  ones  more  suited  to  their  capital 
and  the  increased  labour  which  improved  cultivation  required ; 
whilst  others  who  had  been  accustomed  to  a  life  of  ease,  and  com- 
paratively of  little  exertion  during  the  war,  and  no^  wishing  to 
change  their  habits  in  due  time,  were  finally  ruined  ;  and,  if  they 
had  not  remaining  what  would  enable  them  to  emigrate  with  their 
families^  fell  to  the  rank  of  poor  cotters  or  labourers,  and  were 
obliged  by  necessity  to  earn  a  scanty  subsistence  by  such  employ- 
ment as  they  could  obtain. 

A  period  like  this  for  the  tenants  could  not  be  very  prosperous 
for  the  landlords,  and  accordingly  many,  unable  to  live  at  home  as 
they  had  been  accustomed  to  do,  owing  to  the  reduction  of  their 
rentals,  sought  a  cheaper  residence  on  the  Continent;  others 
were  obliged  to  sell  part  of  their  properties,  in  order  to  lessen  the 
interest  upon  their  incumbrances,  whilst  many  were  obliged  to 
sell  their  entire  estates,  and  were  completely  ruined. 

About  this  time,  when  the  state  of  agriculture  attracted  general 
attention,  the  report  of  a  successful  attempt  to  improve  the  culti- 
vation of  the  small  farmers  on  the  estates  of  the  Earl  of  Gosford 
and  Colonel  Close,  in  the  county  of  Armagh,  got  into  general 
circulation,  and  excited  a  good  deal  of  public  attention.  The 
improvement  alluded  to  was  the  introduction  of  what  is  known 
under  the  name  of  the  Flemish  System  of  Husbandry — a  system 
which  had  been  recommended  by  all  agricultural  writers,  and  the 
advantages  of  which  were  well  known  to  every  person  of  education 
who  had  studied  the  subject ;  but  all  endeavours  to  introduce  the 
practice  of  it  among  the  small  farmers  of  Ireland  bad  been 
hitherto  found  unavailing :  the  theory  was  indisputable,  but  to 
carry  it  into  practice  was  the  difficulty. 

To  overcome  this  the  following  means  were  adopted  upon  the 
estates  above  mentioned : — In  the  first  instance  a  small  pamphlet 
was  given  to  each  farmer,  with  an  injunction  to  read  and  consider 
well  the  contents,  and  afterwards  to  give  their  opinions  upon  the 
recommendations  it  contained.  All  the  reasonings  in  the  pamphlet 
in  question  being  clear  and  simple,  and  adapted  to  the  capacities 
of  those  to  whom  it  was  addressed,  and  the  defects  and  disadvan- 
tages of  the  existing  mode  of  cultivation  being  forcibly  exposed, 
it  was  impossible  for  the  most  ignorant  or  prejudiced  to  place 
themselves  in  opposition  to  the  truth  of  what  was  stated,  and  the 
answer  almost  invariably  returned  was  this,  that  the  plan  re- 
commended was  without  doubt  a  good  plan  for  those  who  were 
ricti  and  able  to  follow  it ;  but  as  to  them,  it  would  not  suit  them 
at  all."    And  although  it  was  quite  evident  that  the  greater  their 
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poverty  might  be  the  greater  need  they  had  of  some  means  to 
better  their  circumstances,  it  was  found  impossible  to  extract 
from  them  any  other  reply.  As  my  readers  may  have  some  curi- 
osity to  form  an  opinion  pf  their  own  upon  the  pamphlet  here 
alluded  to,  I  venture  to  make  the  following  extract  upon  the 
subject  of  manure  for  their  perusal : — 

Extract  from  an  Essay  on  the  Improvement  to  he  made  in  the  Cidttva- 
Hon  of  Small  Farms,  addressed  to  the  Tenants  on  the  Estates  of  the 
Earl  of  Gosford  and  Colonel  Close^  in  tlie  County  of  Armagh,  By 
William  Blacker,  Esq.* 

'*  The  only  way,  in  my  mind,  to  accomplish  this,  is,  by  introducing  such 
a  system  of  agriculture  as  would  bring  the  entire  of  the  small  farmers' 
holdings  into  a  productive  state,  in  place  of  allowing  nearly  half  their 
farms  to  remain  nominally  in  grazing,  but  in  reality  producing  nothing; 
and  as  this  cannot  be  done  widiout  manure,  and  manure  cannot  be  had 
without  stock,  the  consideration  naturally  arises,  How  can  the  greatest 
quantity  of  stock  be  most  economically  maintained,  and  under  what 
management  can  the  largest  quantity  of  manure  be  derived  there- 
from? 

"  Now,  by  referring  to  the  experience  of  all  good  farmers,  in  all 
countries,  and  under  all  circumstances,  it  is  ascertained  beyond  dispute 
that  by  the  practice  of  sowing  green  crops,  such  as  clover  and  rye- 
grass, winter  and  spring  vetches,  turnips,  mangel-wurzel,  &c.,  the 
same  ground  which  in  poor  pasture  would  scarcely  feed  one  cow  in 
summer  would,  under  the  crops  mentioned,  feed  three  or  perhaps  four 
the  whole  year  round,  by  keeping  the  cattle  in  the  house,  and  bringing 
the  food  there  to  them ;  and  the  manure  produced  by  one  of  these  cows 
so  fed  and  well  bedded,  with  the  straw  saved  by  the  supply  of  better 
food,""would  be  more  than  equal  to  that  produced  by  three  cows  pastured 
in  summer  and  fed  in  winter  upon  dry  straw  or  hay,  and  badly  littered. 
Here  then  are  tw^o  assertions  well  worthy  your  serious  attention — first, 
that  three  cows  may  be  provided  with  food  in  the  house  all  the  year 
from  the  same  quantity  of  ground  which  will  scarcely  feed  one  under 
pasture  for  the  summer ;  and  secondly,  that  one  cow  so  fed  in  the  house 
will  give  as  much  manure  as  three  fed  in  the  field.  I  call  these  im- 
portant assertions ;  for  if  they  are  really  founded  in  fact,  then  any  of  you 
who  may  now  be  only  able  to  keep  one  cow  would,  by  changing  his  plan,  be 
able  to  keep  three,  and  each  one  of  these  producing  as  much  manure  as 
three  fed  in  the  way  you  have  hitherto  been  accustomed  to  adopt,  the 
result  would  be  that  you  would  have  nine  times  as  much  manure  by 
the  new  method  as  you  have  hitherto  had  by  the  old.  Now,  as  I  do  not 
think  there  can  be  a  single  individual  among  you  so  blind  as  not  to  see 
at  once  the  great  advantage  it  would  be  to  have  such  an  immense  addi- 
tion to  his  manure-heap,  it  appears  to  me  that  the  best  thing  I  can  do  is, 
in  the  first  instance,  to  endeavour  to  ^impress  firmly  upon  your  minds 
the  conviction  that  this  fact,  so  much  entitled  to  your  attention,  and 
yet  so  little  attended  to,  is  in  reality  a  truth  that  may  be  relied  on,  and 
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may  be  practically  adopted  without  any  fear  of  disappointment ;  it  is 
upon  this  foundation  that  the  practicability  of  almost  every  improvement 
I  mean  to  suggest  in  the  cropping  of  your  land  must  ultimately  depend, 
and  it  is  therefore  indispensable  to  the  success  of  any  arguments  1  may 
offer,  to  place  it  before  you  in  the  clearest  point  of  view,  and  remove 
from  your  minds  every  doubt  whatever  upon  the  subject.    To  draw  the 
necessary  proof,  therefore,  from  what  comes  under  your  own  observation, 
I  may  say,  every  day  of  your  lives,  and  which  must  therefore  have  more 
weight  with  you  than  anything  else  I  could  say,  I  refer  you  with  con- 
fidence to  the  exhausted  miserable  pasture  upon  which  your  cattle  are 
now  almost  universally  fed,  2  to  3  acres  of  which  are  often  barely 
sufficient  to  keep  one  cow  alive  for  the  summer  months,  but  by  no 
means  to  afford  her  a  sufficiency  of  food.    Now,  1  acre  of  good  clover 
and  rye-grass,  1  rood  of  vetches,  and  3  roods  of  turnips,  making  up  in 
all  2  acres,  which  are  now  allotted  for  grazing  one  cow  in  summer, 
taking  a  stolen  crop  of  rape  after  the  vetches,  will  afford  ample  provision 
for  three  cows  the  year  round — for  you  all  know  that  an  acre  of  good 
clover  will  house-feed  three  cows  from  the  middle  of  May  to  the  middle 
of  October ;  and  with  the  help  of  a  rood  of  vetches  you  will  be  able  to 
save  half  the  first  cutting  for  hay  to  use  during  the  winter:  then  when 
the  first  frosts,  about  the  middle  of  October,  may  have  stripped  the 
clover  of  its  leaves,  the  early-sown  rape,  which  ought  to  be  put  in,  ridge 
by  ridge,  as  the  vetches  are  cut,  and  the  land  well  manured  (if  the 
seed  has  been  sown  by  the  middle  of  July),  will  be  ready  to  cut  and  feed 
the  cattle  until  the  turnips  are  ripe.    Here  then  you  have  plainly  pro- 
vision secured  until  the  middle  of  November ;  and  we  have  to  calculate 
what  remains  to  feed  the  cattle  until  the  middle  of  the  May  following — 
for  this  purpose  there  is  a  rood  of  turnips  for  each  cow.   Now,  an  acre 
of  the  white  globe  and  yellow  Aberdeen  turnip  ought  to  produce  from 
35  to  40  tons  per  acre ;  but  supposing  one-half  to  be  of  the  Swedish 
kind,  let  us  calculate  only  on  28  tons  to  the  acre,  which  is  not  more 
than  an  average  produce,  even  if  they  were  all  Swedish,  and  see  what 
that  calculation  will  yield  per  day  for  190  days,  which  is  rather  more 
than  six  mouths.   If  an  acre  yields  28  tons,  a  rood  will  yield  7  tons, 
which  being  brought  into  pounds,  will  amount  to  15,680  lbs.;  and  this 
divided  by  190  days  will  leave  83  lbs.  of  turnips  for  each  cow  every 
day,  which,  with  a  small  portion  of  the  hay  and  straw  you  are  possessed 
of,  is  a  very  sufficient  allowance  for  a  common-sized  milch  cow ;  and, 
over  and  above  all  this,  you  have  the  second  growth  of  the  rood  of  rape 
coming  forward  in  March  and  April,  which  woidd  feed  all  the  three 
cows  much  longer  than  would  be  necessary  to  meet  the  coming  clover 
crop,  even  in  the  latest  season. 

"  Here  then  the  facts  of  the  case  are  brought  before  you  for  your  own 
decision ;  and  I  fearlessly  appeal  to  yourselves.  Is  it  true  that  2  to  3 
acres  (I  make  my  calculation  on  2  only)  are  frequently  allotted  to 
graze  one  cow  during  summer  ?  and  again,  is  it  true  that  an  acre  of 
clover  and  grass-seed,  a  rood  of  vetches,  and  3  roods  of  turnips,  with 
the  stolen  crop  of  rape  after  the  vetches,  will  supply  food  for  three  cows 
the  year  round?  I  defy  any  one  of  you  to  reply  to  either  of  these 
questions  in  the  negative.   The  straw  of  the  farm  i^  any  case  belongs 
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to  the  cattle ;  but  in  the  latter  case,  where  turnips  are  provided  for  food, 
it  is  chietly  used  for  bedding :  and  the  additional  quantity  of  graia 
which  will  be  raised  by  means  of  the  increased  quantity  of  manured  land 
will  always  keep  pace  with  the  increase  of  the  stock,  and  provide  the  in- 
creased quantity  of  bedding  required.  I  think,  therefore,  I  am  war- 
ranted in  considering  my  first  assertion  proved,  namely,  that  the  ground 
generally  allotted  to  feed  one  cow  will  in  reality  supply  food  for  three ; 
and  have  now  only  to  offer  some  calculations  as  to  the  accumulations  of 
manure,  which  I  hope  will  be  considered  equally  conclusive. 

"  During  the  summer  months  your  cow,  which  is  only  in  the  house 
at  milking-time,  and  perhaps  not  even  then  (for  the  practice  is  some- 
times to  milk  her  in  the  fields),  can  afford  little  or  no  addition  to  the 
manure-heap,  being  upon  the  grass  both  day  and  night ;  and  even  in 
winter  and  spring,  whilst  there  is  any  open  weather,  they  are  always  to 
be  seen  ranging  over  the  fields  in  search  of  food :  so  that  I  think  you 
cannot  but  admit,  upon  a  calculation  for  the  entire  year  round »  tlie 
animal  is  not  in  the  house  more  than  eight  hours  out  of  the  twenty-four, 
and  it  is  only  the  manure  made  during  this  period  which  can  be  reckoned 
upon :  therefore,  upon  this  supposition  (which  I  think  is  sufficiently 
correct  to  show  the  strength  of  my  argument,  if  there  is  any  truth  in 
arithmetic),  one  cow  fed,  as  I  calculated  on,  in  the  house  for  the  entire 
twenty-four  hours  will  yield  as  much  manure  as  three  cows  that  are 
only  kept  in  the  house  for  eight  hours  (the  quality  of  the  food  beiog 
supposed  the  same  in  both  cases,  and  this  would  manifestly  prove  my 
assertion) ;  namely,  that  one  cow  fed  within  would  give  as  much  manure 
as  three  fed  without ;  and,  therefore,  when  three  can  be  kept  in  the  one 
way,  as  I  have  already  shown,  for  one  kept  in  the  other,  it  is  as  clear  as 
three  times  (hree  make  nine  that  the  result  of  the  calculation  will  be 
just  as  I  have  stated :  namely,  that  the  farmer  will  obtain  by  the  change 
of  system  nine  times  as  much  manure  in  the  one  case  as  he  would  have 
had  in  the  other.  Now,  if  after  all  that  has  been  said,  which  seems  to 
me  at  least  quite  convincing,  any  of  you  should  be  so  astonished  by  the 
quantity  of  the  manure  thus  proved  to  be  gained,  as  still  to  have  some 
misgivings  on  the  subject,  and  be  inclined  to  think  that  matters  would 
not  turn  out  so  favourable  in  practice  as  I  have  shown  in  theory,  I 
would  wish  any  such  person  to  consider  one  very  material  point,  which 
I  have  not  yet  touched  upon ;  for  in  the  foregoing  the  aj^ument  is 
founded  entirely  on  the  time  the  animals  are  kept  within :  viz.,  it  is 
stated  that  one  cow  kept  within  for  twenty- four  hours  will  give  as 
much  manure  as  three  cows  which  are  only  kept  in  for  eight  hours 
(the  food  being  assumed  fo  be  the  same  in  both  cases)  ;  but  it  is  quite 
evident  that  if  the  cow  kept  within  should  be  fed  with  turnips,  and 
bedded  with  the  straw  which  the  others  are  fed  upon,  leaving  them 
little  or  no  bedding  whatever,  that  the  calculation  must  turn  decidedly 
in  favour  of  the  animal  which  is  well  fed  and  bedded,  both  as  regards 
the  quantity  and  quality  of  the  manure ;  so  that  it  appears  the  estimate  I 
have  made  is  decidedly  under  the  mark.'' 

However  convincing  the  arguments  here  used  may  appear  to 
most  people>  entire  reliance  was  not  placed  in  their  efficacy.  An 
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agriculturist,  brought  from  some  of  the  best-farmed  districts  in 
Scotland^  was  appointed  to  call  upon  every  tenant^  after  sufficient 
time  bad  been  allowed  for  the  perusal  of  the  pamphlet,  in  order 
to  enforce  the  reasonings  contained  in  it,  and  to  remove  the  diffi* 
culties  which  might  be  found  to  stand  in  the  way  of  practically 
following  them,  so  as  to  leave  no  excuse  for  their  neglect.  If 
manure  was  wanting,  the  agriculturist  had  power  to  lend  what  was 
required ;  if  clover  and  grass  seed  were  too  costly  to  be  bought, 
they  were  likewise  provided,  and  other  things  in  like  manner. 
The  agriculturist  also  went  round  each  farm,  pointing  out  what 
Was  wrong  in  the  system  pursued,  and  showing  what  ought  to  be 
followed  in  order  to  procure  the  best  return  from  the  soil.  He 
also  instructed  them  in  the  proper  mode  of  cultivating  the  crops 
he  recommended ;  showed  them  the  use  of  the  hoe  in  thinning 
their  turnips ;  explained  to  them  that  clover  had  previously  failed 
from  being  sown  where  the  land  was  exhausted,  and  proved  the 
teuth  of  his  assertion  by  the  admirable  crops  which  were  soon  after 
obtained  by  sowing  the  seed  with  the  first  grain  crop  after  the 
potatoes,  according  to  his  advice.  Nor  were  his  instructions  con- 
fined to  these  particular  subjects ;  the  whole  economy  of  the  farm 
was  gone  through :  the  necessity  for  drainage^  where  wanted,  was 
pointed  out;  the  advantage  of  straight  mearings;  the  waste  of 
ground  occasioned  by  useless  ditches ;  the  proper  cleaning  of  the 
soil ;  the  use  of  lime ;  the  good  effect  of  early  ploughing ;  and  an 
infinity  of  other  details,  which  it  is  not  necessary  to  enumerate. 
It  may  be  easily  imagined  that  the  arguments  of  an  intelligent 
man,  who  proved  himself  perfectly  acquainted  with  his  subject, 
and  who  could  teach  how  to  hold  the  plough,  or  handle  the 
spade  or  the  hoe,  would  have  a  much  more  powerful  effect  upon 
those  who  heard  him  than  any  exhortations  from  gentlemen,  who 
might  be  charged  perhaps  with  preaching  what  they  had  never 
practised,  and  might  therefore  be  supposed  to  know  little  about  : 
and,  by  degrees,  -  the  effect  produced  was  in  conformity  with  this 
expectation.  In  the  first  instance,  those  who  were  unable  to  pay 
their  rents,  and  foresaw  the  certain  loss  of  their  farms,  were  na- 
turally inclined  to  adopt  any  plan  that  offered  a  hope  of  their 
being  continued  in  possession ;  and  the  landlord  was  as  naturally 
disposed  to  give  them  another  trial  under  the  new  order  of  things. 
By  this  means  a  certain  number  of  converts  were  set  to  work  upon 
a  proper  system,  the  good  effects  of  which  soon  attracted  the  no- 
tice of  those  in  their  immediate  neighbourhood,  and  induced  them 
to  think  better  of,  and  by  degrees  adopt,  the  plan  recommended 
to  them ;  whilst  the  attention  of  those  at  a  distance,  both  land- 
lords and  tenants,  was  almost  equally  attracted  by  reading  the 
accounts  which  such  of  these  poor  men  as  had  gained  the  pre- 
miums offered  by  Lord  Gosford  for  their  encouragement  gave  of 
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the  advantages  they  had  derived,  as  published  in  the  reports  of 
the  Market- Hill  agricultural  dinner,  which  soon  attained  an  ex- 
traordinary circulation,  from  the  interest  taken  by  the  public  in  the 
success  of  the  experiment.  But  the  attention  of  landed  proprietors 
in  Ireland  was  excited  more  than  elsewhere;  many  came  in  person 
to  examine  into  the  truth  of  the  reports  they  had  heard — many 
others  sent  deputations  of  their  tenants,  hoping  thereby  to  make 
a  favourable  impression  on  them,  and  ensure  their  more  readily 
adopting  the  same  course ;  and  in  a  little  time  the  efficacy  of  the 
plan  being  very  generally  admitted,  one  landlord  after  another 
adopted  it:  some  entirely,  by  getting  over  agriculturists  from 
Scotland,  and  following  up  the  system  in  all  its  parts  ;  others  par- 
tially, by  advancing  lime  and  seeds,  and  giving  premiums  for 
green  crops,  &c. ;  and  everywhere  the  advantages  of  alternate 
cropping  and  house-feeding  were  strongly  insisted  upon  by  the 
speakers  at  every  farming  society  and  agricultural  meeting,  and 
in  almost  every  part  of  the  country  a  general  spirit  of  improve- 
ment was  aroused."^  Nor  was  this  movement  entirely  unaccom- 
panied by  some  corresponding  influence  even  in  England.  In 
some  of  the  Market- Hill  dinner  reports  comparisons  were  made, 
in  regard  to  the  stock  maintained  and  crops  produced  upon  the 
farms  of  the  premium-men  upon  the  Gosford  estate,  and  the  same 
quantity  of  land  in  several  farms  which  obtained  the  premiums  for 
being  best  cultivated  in  the  west  of  England ;  in  all  which  the 
greater  productiveness  of  the  land,  both  as  to  stock  and  crop,  by 
the  practice  of  house-feeding,  threw  the  advantage  greatly  in 
favour  of  the  former. 

The  Agricultural  Poor  Law  Commissioners,  in  their  course 
through  the  north  of  Ireland,  had  been  struck  by  the  agricultural 
improvement  in  progress,  and  had  thought  it  of  sufficient  import- 
ance to  be  specially  alluded  to  in  their  report ;  and  Mr.  Binns, 
of  Lancaster,  one  of  the  Commissioners,  makes  particular  mention 
of  it  in  his  work  on  the  *  Beauties  and  Miseries  of  Ireland,'  and 
has  ever  stood  forward  in  all  agricultural  meetings  to  recommend 
the  practice  he  had  seen  at  Gosford;  and  everywhere  recom- 
mended the  circulation  of  the  pamphlet  already  alluded  to.  This, 
joined  with  a  favourable  review  of  it  in  the  Highland  Society's 
Quarterly  Journal,  and  the  strong  testimony  borne  to  the  merits 
of  the  system  by  the  late  ever-to-be-lamented  Lord  Clements 


*  Notwithstanding  the  abuse  heaped  upon  Irish  landlords,  I  think  I  may 
safely  assert  that  the  landed  proprietors  of  Ireland,  as  a  body,  will  bear  a 
comparison  with  those  of  any  other  part  of  the  United  Kingdom,  in  an 
anxious  desire  to  better  the  condition  of  their  tenants,  and  improve  the 
cultivation  of  their  estates.  I  do  not  here  include  middlemen^  "  whose  own 
the  sheep  are  not,"  and  who  have  no  permanent  interest  in  the  land  or  its 
occupiers. 
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(who  had  been  himself  among  the  first  to  adopt  it)  in  his  pamph- 
let upon  the  Poor  Laws^  naturally  led  to  its  being  pretty  gene- 
rally read  in  England^  as  well  as  in  Ireland :  and  some  landed 
proprietors,  in  districts  where  agriculture  is  in  a  backward  state, 
are  adopting  at  present  the  plan  it  recommends  with  such  success 
as  will  most  probably  procure  them  many  imitators.  But,  to  re- 
turn to  Ireland ;  I  cannot  pass  over  the  singular  instance  of  the 
Rev.  William  Eames,  near  Tyrrell's  Pass,  having  had  the  influ- 
ence with  his  parishioners  to  induce  the  farmers  voluntarily  to 
sabscribe  for  the  payment  of  an  agriculturist  for  their  own  in- 
struction :  and,  by  making  the  loan-fund  available  for  the  loan  of 
lime,  seeds,  money,  and  the  new  manures,  the  system  was  at  once 
put  into  successful  operation.'*' 

A  circumstance  so  creditable  to  the  influence  of  the  clergyman, 
and  to  the  good  disposition  of  the  parishioners,  well  deserves  to 
be  mentioned,  as  a  similar  instance  cannot,  perhaps,  be  produced 
within  the  limits  of  the  United  Kingdom.  But  by  much  the 
most  decided  impetus  which  has  been  given  to  the  spread  of  the 
system,  and  the  general  and  systematic  improvement  of  the  king- 
dom, has  been  given  by  the  Earl  of  Clancarty.  This  nobleman 
was  the  first  to  adopt  the  plan  of  engaging  an  agriculturist  for  the 
Poor  Law  Union  in  which  his  property  was  situated ;  becoming 
himself  responsible  for  his  entire  salary,  leaving  it  open  to  all  the 
gentlemen  composing  the  Agricultural  Society  of  the  Union  to  em- 
ploy him,  at  a  weekly  salary,  to  go  round  their  different  estates  and 
give  instructions  to  their  tenantry ;  his  lordship  taking  him,  when 
not  so  engaged,  to  instruct  his  own  tenants :  thus  the  wages  of  the 
agriculturist  were  paid  by  those  who  employed  him,  leaving  all 
the  subscriptions  and  donations  made  to  the  Society  to  be  distri- 
buted in  premiums  to  ihose  who  most  distinguished  themselves 
amongst  the  competitors.  For  the  valuable  example  thus  afforded 
to  the  rest  of  the  kingdom  the  public  are  indebted  to  the  untiring 
zeal  and  active  exertions  of  his  Lordship,  whose  judicious  arrange- 
ments and  conciliatory  conduct  secured  the  support  of  all  parties. 


•  There  can  be  no  doubt  that  a  loan-fund  may  be  made  productive  of 
great  good  by  rescuing  the  poor  man  from  the  extortion  of  the  petty  usurer 
when  he  is  overtaken  by  any  unforeseen  calamity,  and  in  many  other  ways, 
of  which  the  case  here  stated  may  be  said  to  be  one  of  the  most  important ; 
but,  on  the  other  hand,  it  is  to  be  recollected  that  the  Irish  character  is 
naturally  sanguine :  Paddy  is  prone  to  indulge  too  much  in  favourable  antici- 

gttions  of  the  future,  and  apt  to  rely  upon  them  much  more  than  he  ought, 
e  and  his  neighbour,  therefore,  join  and  go  security  for  each  other;  and 
the  failure  of  the  hopes  of  either  leaves  his  partner  liable  to  pay  for  both, 
and  both  become  paupers.  I  fear  this  is  too  common  a  case,  and  that 
^  evil  vastiy  exceeds  the  good  which  results  from  these  establishments,  in 
which  I  am  confirmed  by  the  opinion  of  those  who  have  the  best  means  of 
judging. 

VOL.  IV.  O 
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and  has  given  a  imlendid  'imtaace  of  the  good  which  may  be 
effected  by  a  single  individual,  where  high  station  and  sound 
judgment  are  united  with  business-like  habits  and  an  inclination 
to  promote  the  welfare  of  those  around  him. 

That  I  may  not  appear  to  overrate  the  importance  of  the  part 
which  his  Lordship  has  taken^  I  beg  to  give  the  following  sum- 
mary of  the  success  of  the  Ballinasloe  Union  Society,  to  which  I 
have  alluded  above,  taken  from  the  report  of  their  agriculturist, 
upon  the  second  meeting  of  the  Society,  held  in  less  than  two 
ye^rrs  from  its  commencement — it  has  been  published  iu  the  '  Se- 
cond Annual  Report  of  the  Royal  Irish  Agricultural  Improve- 
ment Society,'  p.  51 : — 

"  Report  of  the  Judges  appointed  to  View  the  Crops  of  Turnips  and 
Drill  Potatoes, — In  discharge  of  the  duty  assigned  to  us,  we  beg  to  state 
that  we  have  inspected  the  crops  of  the  several  persons  who  have  served 
notices  of  exhibition,  as  well  in  the  class  of  farmers  for  whose  improve- 
ment your  Society  was  established,  as  in  the  class  of  competitors  for  the 
Boyal  Agricultural  Society's  Premiums.  The  increase  in  the  number 
of  competitors  is  so  great  that  it  would  too  much  occupy  your  time  to 
enumerate  them.  Last  year  there  were  but  13,  while  this  year  we  found 
above  500  growers  of  tiu'nips  alone.  The  general  improven^ent  in  cul- 
tivation is  as  remarkable  as  the  increase  of  competitors ;  and,  with  a 
very  few  exceptions,  is  such  as  could  only  have  been  looked  for  in  a 
country  long  ^customed  to  their  growth. 

Agriculturist* s  Report. — In  addition  to  the  book  which  I  recently 
had  the  honour  of  laying  before  you,  exhibiting  what  each  fanner,  act- 
ing under  my  instructions,  has  done,  in  proportion  to  the  extent  of  his 
farm,  I  have  now  the  honouri  at  your  desire,  to  submit  the  following 
condensed  Report : — 

"  Number  of  Farmers  who  have  sown  different  Green  Crops  this 
Year^  viz. : — 

Mangold-  Clover  and 

-.u   r»-      «      «   ,  ^  ,  Tomip*.  warxel.  Vetches.  B&pe.     Onv.  Total. 

On  the  Right  Hod.  Earl  daucarty « 

Estates  •  .  •  • 
On  D.  H.  KeUy's,  Esq.,  Castle  Kelly 
On  KeUy  s  Grove  Estate,  under  T.  H. 

Graydon,  Esq,  . 
On  the  Right  Hon.  Lord  Ashtown's 

GalwayEstate  . 
On  Captain  St.  George's  Estate,  under 

T.  H.  Graydon,  Esq.  . 
On  Miss  Donelan's  Estate,  under 

T^mas  Bizmingham,  Esq.  • 

Total 


302 
25 

10 

196 
17 

107 

131 
18 

746 
60 

13 

1 

3 

1 

2 

20 

S3 

2 

28 

10 

11 

134 

76 

68 

26 

15 

185 

5 

3 

8 

28 

504 

13 

315 

156 

185 

1173* 

*  The  report  for  the  present  year  (1843)  shows  an  increase  in  the  total 
mimber  to  above  1730,  who  have  changed  their  mode  of  cultivation  under 
the  in^ructions  of  the  agriculturist,  besides  many  others  following  their 
example. 
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Quantity  of  Ground  under  different  Green  Crops. 


Under  turnips  • 

Under  mangold^wurzel  • 

Under  rape  • 

Under  vetches  • 

Under  clover  and  grasses  • 

Total 

Number  of  competitors  for  turnips 
Quantity  of  drams  executed  • 


Acres. 
112 
2 
150 
46 
216 

528 


Roods. 
2 
1 
2 
2 
2 


30 
24 
32 
8 
24 

38  . 

170 
7,481  perchei 


The  improyements  in  draining,  and  extensive  introduction  of  green 
crops,  could  not  possihly  have  heen  effected  in  the  absence  of  the  fand- 
lord's  co-operation.  In  every  part  of  the  Union  where  green  cropping 
has  commenced,  the  farmers  have  got  the  loan  of  all  the  9eeds,  and 
have  also  received  great  assistance  in  draining.  I  am  happy  to  say  th^t 
there  is  a  great  iqcrease  of  food  for  both  man  and  beast  amongst  all  the 
farmers  who  have  commenced  green  cropping,  upon  a  scale  in  every  way 
commensurate  with  the  extent  of  their  holding.  The  increase  (and  nu- 
trimental  qualities)  of  manure,  by  the  consumption  of  turnips  and  other 
green  crops  during  the  winter  and  spring,  will  be  very  great ;  and  that 
ruinous  system  of  having  cattle  roaming  at  large  in  quest  of  food  during 
the  winter  (by  which  incalculable  injury  is  done  to  the  ground)  will  be 
greatly  lessened,  if  not  altogether  abandoned:  but,  until  now,  there  was 
no  other  alternative.  The  green  crops  of  every  description  have  given 
the  highest  satisfaction  ;  and  the  weight  and  cultivation  of  very  many  of 
the  turnip  crops  would  bear  a  general  comparison  with  either  3erwicl:- 
shire  or  East  Ix)thian. 

James  Clapferton. 

"  Ballinasloe,  September  29,  1842." 

It  wa9  not  to  be  doubted  that  results  like  the  foregoing  would 
attract  the  attention  of  other  Unions,  and  accordingly  we  find  that 
several  have  since  adopted  the  same  plan ;  and  when  it  is  con- 
sidered that  the  entire  kingdom  being  divided  into  poor-law 
unions,  the  establishment  of  an  agriculturist  and  an  agricultural 
society  in  each  would  bring  agricultural  instruction  within  the 
reach  of  the  mpst  remote  extremities  of  the  kingdom,  one  cannot 
contemplate  without  a  mixture  of  astonishment  and  satisfaction 
the  sudden  change  which  would  in  such  a  case  be  produced ;  nor 
can  one  cease  to  lament  that  any  impediment  should  exist  to  the 
plan  being  more  extensively  acted  on  ;  but  I  fear  both  men  and 
money  are  F^nting  at  present,  and  we  must  only  look  forward  in 
hopes  that  time  and  circumstances  may  yet  ere  long  become 
favourable  for  carrying  out  a  system  apparently  so  well  suited  to 
the  agricultural  improvements  of  the  country. 

2o2 
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In  order  to  follow  up  this  subject  I  have  been  obliged  to  pass 
over  the  periods  of  the  introduction  of  the  furrow-draining  system 
advocated  by  Mr.  Smith,  of  Deanston,  and  the  rise  and  progress 
of  the  Royal  Dublin  Society  and  Royal  Agricultural  Improve- 
ment Society  of  Ireland^  and  the  formation  of  the  Society  for  the 
Improvement  of  the  Growth  of  Flax.  No  sooner  had  Mr.  Smith's 
plan  been  made  known  by  the  publication  of  his  pamphlet,  than 
the  Earl  of  Gosford  hastened  to  adopt  the  practice  of  the  Scotch 
landlords,  and  offered  to  advance  as  far  as  bL  per  acre  at  5  per 
cent,  interest  to  such  tenants  on  his  estate  as  chose  to  make  trial 
of  Mr.  Smith's  recommendations ;  by  which  means  the  practice 
has  been  early  introduced  upon  his  Lordship's  estate,  and  the 
attention  of  other  landlords  extensively  drawn  to  the  results 
through  the  Market- Hill  reports.  In  the  introduction  of  this 
improvement  in  agriculture  and  the  use  of  the  subsoil-plough, 
its  accompaniment,  none  have  taken  a  more  active  part  than  the 
Marquis  of  Downshire,  ever  ready  to  patronise  what  may  benefit 
the  country  and  promote  the  introduction  of  everything  practically 
useful.  The  introduction  of  this  simple  and  effectual  mode  of 
draining  may  well  be  considered  to  make  an  era  in  the  history 
of  agriculture :  the  effect  likely  to  be  produced  by  it  in  Ireland, 
by  increasing  the  produce  of  the  soil,  can  scarcely  be  justly 
estimated ;  and  its  universal  spread  is  only  retarded  by  the  want  of 
capital  to  carry  it  everywhere  into  practice.  Amongst  the  insti- 
tutions for  promoting  the  agriculture  of  the  kingdom,  the  Royal 
Dublin  Society  and  the  Royal  Agricultural  Improvement  Society 
hold  the  principal  place ;  but  their  energies  are  cramped  by  the 
want  of  means  to  enter  more  decidedly  upon  the  improvement  of 
the  mode  of  culture  practised  by  the  occupiers  of  the  soil :  and 
whilst  I  fully  admit  the  high  importance  which  belongs  to  each  in 
being  the  means  of  keeping  alive  the  interest  of  the  Irish  nobility 
and  gentry  in  the  improvement  of  every  kind  of  stock,  yet  there 
is  no  denying  that  the  process  of  feeding  for  these  exhibitions 
would  be  ruinous  to  the  farmer  to  adopt,  and  that  the  great  object 
of  benefiting  the  masses  can  only  be  effected  by  bringing  their 
principal  efforts  to  bear  upon  the  better  cultivation  of  the  soil ; 
and  for  this  purpose  it  would  seem  by  the  result  the  system  in 
operation  at  Ballinasloe  is  superior  to  any  other  of  a  public 
nature  that  has  ever  yet  been  tried. 

The  Flax  Improvement  Society  cannot  be  passed  over  without 
notice,  from  the  great  importance  of  the  crop  to  the  improvement 
of  which  its  efforts  have  been  directed.  Before  the  introduction 
of  flax-spinning  mills  the  importation  of  foreign  flax  was  entirely 
unknown;  the  hand-spinners  formed  the  only  market:  and 
these  being  scattered  over  the  face  of  the  entire  country^  no 
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wholesale  market  could  be  obtained  bj  the  importer ;  but  as  soon 
as  the  spinning-mills  at  Dundee  and  Leeds  were  established^  an 
entire  revolution  in  the  trade  took  place — the  hand-spinner  was 
undersold  and  driven  out  of  the  market ;  and  the  wholesale  de- 
mand of  the  mills  giving  encouragement  to  importers,  the  supply 
was  obtained  from  Russia  at  pretty  much  the  same  cost  of  transport 
as  from  the  north  of  Ireland  country  markets,  at  a  cheaper  rate 
and  of  a  more  even  quality.    The  Irish  grower,  therefore,  being 
unable  to  cope  with  the  Russian  importations  to  the  east  coast  of 
Eng:land,  and  having  lost  the  home  market  by  the  ruin  of  the 
hand-spinner,  was  obliged  to  give  up  the  crop  and  turn  his  land 
to  something  else :  but  upon  the  establishment  of  flax-spinning 
mills  in  Belfast  the  Irish  farmer  had  less  way  to  go  to  market 
with  the  article,  and  his  foreign  competitor  had  a  farther  distance 
to  come,  from  which  he  (the  Irish  grower)  derived  a  certain  ad- 
vantage ;  and  the  crop  has  again  been  cultivated  to  a  great  extent : 
still,  however,  the  low  price  at  which  Russian  flax  can  be  imported 
makes  the  crop  but  little  remunerative,  except  where  fine  quali- 
ties are  produced,  in  the  growth  of  which  our  only  competitors 
are  the  natives  of  Holland  and  Belgium.    From  the  laudable 
desire  to  teach  the  Irish  farmer  to  improve  the  quantity  and  fine- 
ness of  his  crop,  the  Flax  Improvement  Society  originated,  and 
certainly  has  done  service  in  turning  the  attention  of  the  farmers 
to  a  more  careful  management  of  the  article ;  but  it  cannot  be 
said  to  have  almost  in  any  degree  established  the  Flemish  prac- 
tice :  nothing  will  overcome  the  general  opinion  of  his  own  skill 
which  the  Irish  farmer  entertains,  but  the  undeniable  fact  brought 
before  his  eyes  of  a  Belgian  buying  one-half  his  field  of  flax  and 
treating  it  in  the  Flemish  way,  leaving  him  the  other  half  to  be 
treated  according  to  his  own,  and  then  taking  the  two  parcels 
into  the  same  market;  when,  if  the  Flemish  method  produces  a 
superior  price  after  paying  for  all  expenses,  the  question  is  de- 
cided ;  and  without  this  proof,  however  the  Irish  farmer  may  be 
induced  to  pay  a  little  more  attention  in  some  things,  yet  the 
adoption  of  the  Flemish  system  will  be  slowly,  if  ever,  established. 
Although  this  plan  has  not  been  directly  followed  by  the  Flax 
Improvement  Society,  it  has  been  reported  that  through  the  en- 
couragement it  has  afforded,  a  dealer  in  flax  has  come  over  from 
Belgium  with  sufiicient  capital  to  be  employed  in  purchasing  the 
growing  crops  of  flax  in  this  country  for  the  purpose  of  making  a 
profit  by  the  superior  quality  and  fineness  the  article  will  acquire 
under  his  mode  of  treatment ;  this  would  at  once  put  to  the  proof 
whether  the  flax  in  Ireland  can  be  brought  to  rival  the  growth  of 
Holland  and  Belgium :  if  so,  the  farmers  will  not  be  slow  to  adopt 
the  new  method ;  and  an  advantage  will  be  conferred  on  the  king- 
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dom  of  the  very  greatest  importance^  and  for  which  the  entire 
merit  will  be  due  to  the  Flax  Improvement  Society.* 

Having  brought  down  the  history  of  these  societies  to  the 
present  time,  I  cannot  better  conclude  this  imperfect  account  bf 
the  state  of  agriculture  in  this  kingdom^  than  by  expressing  my 
fervent  hopes  that  such  exertions  may  be  made  both  by  landlord 
and  tenant  to  increase  the  produce  of  the  soil^  and  at  the  8^e 
time  lower  the  cost  of  production,  that  they  may  be  able  mutually 
to  escape  the  difficulties  which  now  seem  to  be  impending  over 
them.f    The  general  introduction  of  guano  and  bone-dust,  which 
bids  fair  to  take  place  at  no  distant  period^^  by  making  up  for  the 
lamentable  deficiency  of  farmyard  manure  which  at  present  prevails, 
seems  to  me  to  offer  the  only  solid  foundation  on  which  to  rest  any 
favourable  expectations;  Lord  Gosford  and  Colonel  Close  have 
imported  largely  for  the  use  of  their  tenants^  and  no  doubt  many 
other  landlords  either  have  adopted,  or  soon  will  adopt  the  same 
practice,  so  as,  if  possible,  to  get  the  turnip-crop  cultivated  by 
supplying  manure  without  the  necessity  of  subtracting  from  that 
required  for  the  cultivation  of  potatoes,  which  has  always  been  the 
great  bar  to  its  introduction.    One  thing  seems  certain,  that  unless 
this  result  is  accomplished  by  means  of  these  new  manures,  ot 
that  they  themselves  become  a  sufficient  substitute  for  the  manure 
arising  j^rom  that  crop,  there  can  be  no  rational  expectation  enter- 
tained that  the  required  increase  of  produce  can  be  obtained  to 
meet  the  difficulties  of  the  present  times. 

Wm.  Blacker. 


*  Two  gentlemen  acquainted  with  the  Belgian  mode  of  treating  the  flax 
crop  have  settled  in  the  north  of  Ireland,  and  are  supposed  to  be  carrying 
on  a  good  business  in  flax-dressing ;  but,  as  their  object  is  individual  profit, 
they  cannot  be  expected  to  bring  their  practice  to  the  above-mentioned 
test,  which  would  eventually  destroy  their  own  trade. 

t  When  I  refer  to  increased  produce  as  a  remedy  for  present  low  prices, 
I  do  not  mean  to  assert  that  it  will  be  suflBcient  to  compensate  the  farmer  if 
carried  to  an  unlimited  extent.  It  is  only  true  as  long  as  the  increase  of 
crop  is  in  proportion  to  the  fall  in  price ;  but  if  from  an  over  supply  an- 
nually increasing  the  fall  in  price  exceeds  that  proportion,  the  farmer  can 
no  longer  be  indemnified  thereby,  and  this  is  sure  to  take  place  whenever 
the  produce  exceeds  for  any  length  of  time  the  consumption. 
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XXXV. — Report  on  the  Exhibition  of  Implements  ^at  the  Derby 
Meeting  in  1843. 

With  a  few  preliminary  remarks  the  Judges  proceed  to  lay 
before  the  Council  their  award  of  premiums,  and  an  analysis  of 
the  implements  exhibited  at  Derby. 

They  have  already  stated,  at  the  desire  of  the  Council,  the 
motives  which  induced  them  to  withhold  particular  prizes  offered 
by  the  Society ;  advising,  for  certain  specified  implements,  a  more 
lengthened  and  accurate  trial  than  circumstances  permitted  at  the 
Meeting.  The  adoption  of  this  advice  by  the  Council,  together 
with  the  new  and  improved  rules  already  made  known^  or  under 
consideration,  for  the  management  of  trials  at  future  shows,  spares 
the  necessity  of  alluding  further  to  the  reasons  which  induced  the 
Judges  so  to  act ;  borne  out,  too,  as  they  Ivcre,  by  a'  previous 
resolation  of  the  Council  to  that  effect. 

The  Judges  have  again  the  gratification  of  recording  that,  in 
nmnber,  variety,  and  perfection,  this  exhibition  greatly  excelled 
all  that  preceded  it ;  and  their  thanks  are  due  to  the  Council  for 
sanctioning  their  application  of  the  pecuniary  value  of  the  with- 
held prizes  to  the  rewarding  of  many  useful  and  unexpected  im- 
plementSy  whiich  were  not,  and  could  not  be  classed  by  the  Society 
as  special  objects  for  encouragement.  Justice  to  the  exhibitors, 
and  the  fulfilment  of  the  intent  of  the  Society^  required  this 
appropriation  of  the  funds  set  apart  for  the  furtherance  of  agri- 
cultural mechanism ;  and,  perhaps,  a  more  substantive  proof  of 
the  progress  made  in  this  great  department  of  the  Society's  solici- 
tude cannot  be  adduced^  than  that  the  exhibitors  annually  outgrow 
enlarged  show-yards,  and  entreat  more  stringent  and  exact  trials 
of  their  implements. 

It  is  thought  that  the  following  atialysis  of  the  contents  of  the 
show-yard  may  not  only  serve  to  convey  a  just  idea,  but  be  a 
proper  historical  record,  of  the  magnitude  and  variety  of  the 
collection ;  and  that  it  may  tend  to  confinh  the  Council  in  their 
desire  to  render  the  catalogue  of  implements  a  perfect  register  of 
the  exhibition.  As  such,  the  catalogue  would  become  not  merely 
a  momentary  guide,  but  a  useful  annual  work  for  native  and 
foreign  purchasers  to  consult,  after  as  well  as  during  the  show. 
With  the  appendage  of  an  analytical  index,  the  agriculturist,  on 
entering  the  yard,  would  at  once  be  enabled  to  direct  his  attention 
to  the  more  particular  objects  of  his  search,  and  the  document 
would  thus  contribute  eqcudly  to  the  advantage  of  exhibitors  and 
the  public.  The  analysis  now  g^ven,  as  prefatory  to  the  award  of 
premiums,  and  usual  short  account  of  some  of  the  implements, 
presents  a  concise  classification  of  the  machinery  employed  in 
various  departments  of  British  husbandry ;  and  it  may  possibly 
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aid  the  Council  in  selecting  the  objects  or  classes  which  more  par- 
ticularly demand  future  encouragement  hy  the  Society.  With 
this  view,  the  number  of  prizes  allotted  to  each  class  and  object  is 
also  tabulated. 

As  a  digest  of  the  nature,  number,  and  value  of  the  implements 
in  habitual  use  by  farmers,  it  caimot  fail  to  impress  the  mind  with 
the  importance  of  agricultural  mechanism  as  a  branch  of  nadonal 
industry,  and  as  consuming  an  inunense  amount  of  native  materials. 
Nor  will  it,  perhaps,  be  uninteresting  to  the  agriculturist  and  his 
mechanic  to  learn  that  not  a  few  highly  skilled  Lancashire  manu- 
facturers and  mechanicians,  attracted  by  proximity  to  the  meeting, 
expressed  unqualified  admiration  of  the  workmanship  and  con- 
structive skill  displayed,  with  no  slight  surprise  that  so  many 
varied  and  necessary  tools  were  used  in  the  culture  of  the  soil  and 
preparation  of  animal  and  human  food. 

The  award  of  premiums  has  been  arranged  on  this  occasion 
with  a  reference  to  the  page  of  the  published  catal(^ue,  the 
number  of  the  exhibitor's  stand,  and  that  of  the  article  rewarded. 
A  reference  to  the  article  forming  the  subject  of  a  prize  has  been 
deemed  advisable,  in  order  to  define  it ;  as,  in  many  instances,  an 
exhibitor  produced  a  large  variety  of  implements  of  the  same 
class,  having  an  apparently  similar  but  really  a  distinctive  cha- 
racter and  application,  each  being  adapted  to  some  specific  ope- 
ration in  the  art  of  agriculture. 
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Analysis  of  the  Exhibition. 

No.  of 
Articles. 

,   No.  of 
Exhibitors. 

No.  of  1 
Prizes.  I 

Tillage  Xmplements. 

Ploughs  : — 

Swing,  moulding  and  ridging,  included  • 

Two-wheel,  double-furrow  included  .... 
Wat^-furrow  clearing,  or  boat- plough 

48 
15 
55 
3 
6 
4 
3 
2 
4 
1 
3 
3 
I 

•  • 

•  • 

•  * 

2 
1 
• . 

1 
1 
1 
1 

148 

41 

7 

Harrows  : — 

19 
2 
1 
2 
I 
1 
1 
3 
1 

•  • 

•  • 

•  • 

•• 

2 
1 

•  • 

i 
1 

31 

24 

5 

OLAIUrlERS 

Cultivators,  grubbers,  scufflers,  included  .  . 

25 

17 

Two  re- 
•errcd 

for 
future 
trbL 

Clod-Crush£R8  : — 

1 

7 

•  . 

Rollers  : — 

12 

7 

Couch  .Rakes  : — 

4 

4 

1 
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Analysis  of  thb  Exhibition. 

'Hi 

No.  of 
Exhibitort. 

Drilliikgy  Sowing,  Manuring,  and 
Hoeing  Machines. 

Drills  and  Presssrs  : — 

DriUs  for  com  and  seed,  with  manure     .    •  . 
Ditto          ditto,         without  manure 
Ditto  for  turnip-seed,  with  manure    .  ... 
Ditto        ditto,       without  manure     .  . 
Ditto        ditto,       with  manure-cart  .  . 

Ditto  for  seeds^  with  manure  • 

Ditto    ditto,  without  manure  

Ditto  and  Pressers,  with  manure  

Ditto      ditto,      without  manure   •    .    •  . 

Ditto  for  solid  manures  only  

Ditto  for  liquid  manures  only  ...... 

Pressers,  without  drills     •    •    •    •    •    .  • 

Seed-sowing  harrow,  without  manure  • 
Drill-ploughs — (see  Ploughs.) 

14 
1 

16 
1 
1 
3 

10 
6 
4 
1 
1 
2 
1 

4 

61 

24 

10 

Dibblers  :— 

Five-row  horse  dihhling  machine  and  sower  «  » 

Two-row  hand  or  horse  dihhling  wheel  . 

I 
1 
1 
I 

"l 

4 

4 

1 

Horse-Hoes  : — 

Broad,  narrow,  and  variously  contrived,  to  suit 

20 

13 

3 

Hairesting  Marhfne»» 

Hat-makino  : — 

Horse-Rakes  : — 

4 
1 

•  • 

•  • 

1 

11 

9 

1 

Barn  Machinery^ 

Horse-Engines  : — 

Various  powers,  travelling  and  fixed  .... 

1 

5 
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No.  of 
Articles. 

No.  of 
Exbibiton. 

No.  of 
Prizes. 

Stbam-Engines  : — 

3 
3 

2 

6 

2 

2 

Threshing-Machines  : — 

Driven  by  horse  or  steam  power  

4 
U 

•  • 

15 

6 

Winnowing,  Corn-Cleaning,  and  Barley- 

hummelling :  

Various  •    •    •    •         *    •    •  • 

20 

14 

3 

Crushing  and  Splitting  Mills  :  — 

3B 

10 

2 

Corn  and  Meal  Mills  : — 

Metallichand  corn-mills  •. 

Mill,  with  two-horse  power  engine    •    .  • 
Mills  for  animal,  engine,  or  other  |)ower  •    .  . 

8 
3 
1 
1 
4 
2 
1 

•• 

20 

4 

Twnre- 
wnred 

for 
future 
trial. 

Chaff-Cutters  : — 

Various,  adapted  to  manual,  animal,  and  steam 

51 

22 

2 

CAke-Crushers  : — 

14 

9 

1 

Corn  Weighers  and  Meters  : — 

1 
1 

•  • 

i 

2 

2 

1 
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Analysis  of  thb  Exhibition. 

No.  of 
Article*. 

No.  of 
Bxhibitore. 

^£ 

Fieldy  Foldy  and  Vard  Macbinery* 

Turnip-Cutters: — 

11 
1 

•  • 

1 

12 

10 

1 

Root-Grating,  and  Squeezing  Machines  : — 

■  ^v#1A1*» Willi                                        v%^4^n4'/\  aawaawa** 

i^iaer*iiiui,  uiriiip  ana  pouiu)  squeezer    •    •  • 

2 
1 

1 

3 

3 

1 

2 

2 

Steaming  Apparatus  : — 

5 

1 

DEEDING  APPARATUS  : — 

Consisting  of  iron  pig-troughs,  pens,  cow  and 
sheep  cribs  on  wh^ls,  mangers,  racks,  &c.  • 

3 

1 

1 

4 

1 

Weighing  Machines:-* 

4 

2 

1 

Firb-Engines,  &c  : — 

x*  irc-cDginc,  wiiu  irrigaiory  aiiacnea  to  sieam- 

1 
4 

6 

11 

5 

Stack-Yard  : — 

Ha]^ sample  borer;  assortments  of  rick^cloths, iron 

5 
1 

1 
1 

9 

2 

at  the  Derby  Meeting,  1843. 
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Analysis  of  the  Exuibition. 

No.  of 
Articlea. 

No.  of 
Exhibitors. 

No.  of 
Prizes. 

Sundries  : — 

Iron  barrow  for  heating  and  transporting  tar  •  • 

Fan  blower,  for  out  or  in-door  forge  .... 

Iron  field-gates  ••••••••• 

Assortments  of  iron  hurdles,  fencing,  seats,  bar- 
rows, trucks,  &c.   Saw-machines,  screw-jacks, 

1 
1 
1 

3 

•  • 

1 

i 

1 

12 

3 

Agricultural  Carriages^  Hameiiy  and  Gear. 

Waggons,  Carts,  &c.  : — 

Market  and  com  delivery  carriage,  on  springs 
Waggon,  formed  of  two  combined  carts   .  . 

 ,  for  general  and  harvest  work,  on  springs  . 

1           foT  ViAWMt  witYimif  ftni*inors  .... 

 ,  market  and  family,  on  springs  .... 

 ,  for  solid  manure,  with  drills  .... 

witVi  Rfklid  ATiH  limiii)  rriATiiirA  VwliPfl 

1 
3 
1 
1 
1 
10 
3 
5 
2 
3 
1 
1 

•  • 

1 

I 
1 

•  * 

1 

38 

15 

4 

Breaks:— 

Applicable  to  waggons,  carts,  and  carriages  of  all 

1 

1 

6 

1 

Hahnbss  and  Gear 

Sets  of  improved  hames,  saddles,  bits,  and  reins  . 

1 

•  • 

8 

1 

460 


Report  on  the  ExMbitien  of  Implements 


Analysis  op  the  Exhibition. 

No.  of 
Articles. 

^1 

No, 
1  Exhil 

Dvain-TOes  and  Implemmtft* 

MachiDes  for  making  tiles  and  bncks     , .  .    ,    •  . 
Set  of  tools  for  forming  concrete  drains   r    .    .    •  . 

Draining-ploughs — (see  Ploughs.) 

5? 
X 
3 
2 
1 

2 

2 
1 

9 

8 

5 

Dairy  Implements* 

Churns  : — 

4 

4 

1 

8 

8 

1 . 

Cheese  Presses  : — 

Single,  with  curd  crusher  attached     .    .v  . 

4 
1 
1 

•  • 

•  • 

1 
1 

6 

6 

2 

Curd  Miels  : — 

3 
1 

4 

4 

MLsedlaneons. 

1 

4 

Odometer,  or  land  m^urer 

Map  in  relief  for  exhibiting  the  water-levels^  undulation^, 

1 
I 

•  • 

•  • 

•  • 

1 

•  • 

6 

1 

at  the  Derhy  Meeting,  1843. 
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-J 

Analyiis  of  the  Exhibition. 

No.( 
Artie] 

1  No.. 
Exhibi 

FlouTtmills,  garden -engines,  and  tools  — (see  Barn 
Machineey.) 

1 
1 
1 

•  • 

1 

•  a 

3 

4 

1 

Aggregate  value  of  the  implements,  according  to  the  selling  price  declared 
by  the  makers,  al^ut  £7400. 


AWARD  OF  PREMIUMS. 


Award  of  Ppsmuifs. 


Reference  to 
Catalogue. 


I 


1.  PI4OU6HS. 

To  David  Harkes.  of  Mere,  near  Kputsford,  for 
his  Draining  Pbugh ;  his  own  invention  ,  . 

To  Hugh  Carson,-  of  Warminster,  for  bis  Subsoil- 
Pulverizer  ;  his  own  invention  .    •    .    ,  . 

To  Jc^n  Bruce,  of  Tiddington,  near  Stratford-on- 
Avon,  for  his  Plough  with  Subsoil  Apparatus  ; 
his  own  invention 

To  the  Earl  of  Ducie,  of  Tortworth,  near  Wootton- 
under-edge,  for  a  Subsoil-Pulverizer ;  invented 
by  the  Hon.  M.  W.  B.  Nugent,  with  additions 
by  John  Morton  of  Chester  Hill  .... 

To  Edward  Hill,  of  Brierley  Hill  Iron -Works, 
near  Dudley,  for  an  Iron  Skim-Plough,  for 
pring  Stubbies ;  improved  by  J.  A.  Stokes,  of 
Harvington,  near  Evesham  

To  John  Meakin,  of  Spondon,  near  Derby,  for 
his  Plough  and  Drill  combined ;  his  own  in- 
vention  •  •  


£10 
£10 

£5 


Silver 
Medal. 


£3 
£2 


IS 
61 

38 


22 
40 


14 

49 

31 


16 
36 
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Reference  to 
Catalogoe. 

AWAB9  OF  FrEMIUMS. 

Priie. 

1 

1  Stand. 

Article. 

To  John  Caborn,  of  Denton,  near  Grantham,  for 
his  Boat  Plough,  for  clearing  water- furrows ; 
the  invention  of  A.  Stickney,  of  Ridgemont, 

Silver 
Medal. 

26 

20 

3 

2.  Drili^. 

To  Messrs.  R.  Garrett  and  Son,  of  Saxmundham, 
for  their  Drill  for  general  purposes ;  their  own 

To  Richard  Homsby,  of  Spittl^ate,  near  Gran- 
tham>  for  his  Twelve-coulter  Drill ;   his  own 

To  Richard  Homsby,  of  Spittlegate,  near  Gran- 
tham, for  his  Thirty-coidter  small-seeds  Drill ; 

To  Richard  Homsby,  of  Spittl^ate,  near  Gran- 
tham, for  his  Manure  Cart  with  Drills  attached, 
both  for  ridge  and  flat  culture ;  his  own  in- 

To  Thomas  Hunter,  of  Ulceby,  near  Barrow-on- 
Humber,  for  his  Ridge-turnip  and  Manure 
Drill ;  the  invention  of  Mr.  Cartwright    .  . 

To  James  Smyth,  of  Peasenhall,  near  Yoxford, 
for  his  Nine-coulter  Corn  Drill,  particularly 
adapted  for  hilly  land  ;  his  own  invention 

xu  oxjun  vytuLiuiii,  ui  j^ciiiAJii,  uctti   xjirtuibiiBUJ,  lur 

his  Com  and  Turnip  Drill ;  his  own  invention 
To  William  Crosskill,  of  Beverley,  for  his  patent 
Grass-land  Cultivator,  with  Seed  and  Manure 

To  Thomas  Huckvale,  of  Over  Norton,  Oxon,  for 
his  Liquid  Manure  Drill ;  his  own  invention  • 

£30 

£10 

Silver 
Medal. 

Silver 
Medal. 

£5 

£5 

Oliver 

Medal. 

Silver 
Medal. 

£5 

41 
34 
35 

35 

39 

74 
26 

28 
101 

39 

26 
26 

26 

34 

65 
20 

21 

84 

1 

2 
4 

9 

2 

3 
2 

2 
2 

3.  Chaff  Cutters. 

To  the  Earl  of  Ducie,  of  Tortworth,  near  Wootton- 
under-edge;  for  his  patent  Chaff  Cutter,  in- 
vented by  himself,  R.  Clybum,  and  £.  Budding 

To  James  Smith,  of  Gloucester,  for  his  Chaff 

£10 
£3 

48 

5 

40 

14 
1 

4.  Draining  Tiles. 
To  the  Twceddale  Patent  Drain-Tile  and  Brick 
Cbmpany,  London,  for  a  Hand-Tile  Machine ; 
invented  by  the  Marquis  of  Tweeddale     •  . 

Silver 
Medal. 

20 

15 

1 

at  tlie  Derby  Meetiiiff,  1843. 
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To  Messrs.  J.  A.  and  R.  Ransome,  of  Ipswich, 
for  a  Patent  Tile  and  Brick  Machine  ;  the  in- 
vention of  R.  Beart,  with  improvements  by 
A.  Stickney  

To  F.  W.  Etheredge,  of  the  Woodlands,  near 
Southampton,  for  his  Drain  Tiles  with  covers ; 
his  own  invention  

To  J.  Read,  of  London,  35,  Regent  Circus,  for 
his  Cylindric  Drain-Tiles ;  his  own  invention  • 

5.  Harrows. 

To  John  Howard,  of  Bedford,  for  a  set  of  Patent 
Foar-beam  Iron  Harrows ;  invented  by  W. 
Armstrong  

To  Messrs.  Sanders  and  Williams,  of  Bedford,  for 
their  Patent  Iron  Harrows  

To  Robert  Hopkin,  of  Hartington,  near  Ash- 
bourne, for  his  Circular  Horizontal  Revolving- 
Harrow  ;  his  own  invention  

To  William  Abraham,  of  Bametby-le-Wold,  near 
Brigg,  Lincolnshire, for  his  combined  Drag  Har- 
row and  Scariiier ;  invented  by  Joseph  Miller. 

To  Messrs.  Cottam  and  Hallen,  of  London,  Wins- 
ley  Street,  for  a  Chain-web  Harrow,  with  ser- 
rated rings;  invented  by  James  Smith,  of 
Deanston,  improved  by  G.  Cottam      •    •  • 

6.  Agricultural  Carriages. 

To  Richard  Stratton,  of  Bristol,  for  his  Spring 
Waggon  on  the  equi-rotal  cross-lock  principle, 
with  Thatcher's  breaks  attached;  his  own  in- 
vention   

To  Richard  Stratton,  of  Bristol,  for  his  low  Ma- 
nure Tipping  Cart,  with  a  Liquid  Manure 
Cistern  Body  to  fit ;  his  own  invention 

To  Daniel  Coombes,  of  Shipton,  near  Burford, 
Oxon,  for  his  Two  Carts  convertible  into  a 
Waggon  ;  his  own  invention  

To  A.  White,  of  Old  Sleaford,  Lincolnshire,  for 
his  Spring  Carriage  for  delivering  com  and 
other  purposes ;  his  own  invention 

VOL.  IV. 


Pri«e, 

Reference  ^ 
Catalogue. 

Stand. 

Article. 

Silver 

Medal. 

80 

66 

26 

Silver 

Medal. 

113 

135 

1 

Silver 

Medal. 

tit 

115 

113 

4 

£5 

o7 

57 

8 

£5 

89 

15 

25 

n 

1 

Silver 

Medal. 

38 

30 

1 

Silver 

Medal. 

97 

19 

£20 

51 

44 

3 

Silver 

Medal. 

52 

44 

16 

£5 

91 

77 

1 

£10 

89 

74 

1 

'2  u 
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Reference  to 
Catalogue. 

AWABD  OF  PrBUIUMS. 

Prize. 

1 

Stand. 

j  Article. 

To  William  Crosskill,  of  Beverley,  for  his  Cart- 
wheels with  cast-iron  Naves  and  turned  Axles ; 
his  own  invention 

Silver 
Medal. 

31 

21 

14 

7.  Drill  Pressers* 

To  John  Cabom,  of  Denton,  near  Grantham,  for 
his  two-wheel  I-and  Presser,  with   Manure . 
Drill  attached ;  his  own  invention      .    .  . 

£10 

26 

20 

1 

8.  Churns. 

To  William  Wood,  of  Knutsford,  for  his  improved 
motion  to  an  upright  Chum;  invented  by 

£5 

101 

93 

8 

9.  Root  Steamers. 

To  James  Richmond,  of  Salford,near  Manchester, 
for  his  Apparatus  for  Steaming  Roots  \  his  own 

£5 

72 

63 

6 

10.  Couch  Rakes. 

To  Richard  Stratton,  of  Bristol,  for  his  Revolving 
Couch  Rake ;  his  own  invention    •    •    •  • 

£2 

54 

44 

28 

11.  Horse  Hoes. 

To  Messrs.  R.  Garrett  and  Son,  of  Saxmundham, 
for  their  Improved  Patent  Horse  Hoe ;  their 

To  Joseph  C.  Grant,  of  Stamford,  for  his  Patent 
Lever  Steerage  Horse  Hoe ;  his  own  invention. 

To  Joseph  Scurrch,  of  Crakehall,  near  3edale, 
Yorkshire,  for  his  light  Horse  Hoe,  with  Rake 

Silver 
Medal. 
Silver 
Medal. 

£3 

44 
65 

73 

39 

55 

64 

8 
3 

1 

12.  Cheese  Presses. 

To  James  Smith,  of  Gloucester,  for  his  single 
Lever  and  Screw  Press ;  his  own  invention  . 

To  Richard  Stratton,  of  Bristol,  for  a  double 
Lever  Press ;  invented  by  W.  James  Gingell  . 

£3 
£3 

49 
54 

40 
44 

6 

32 

ai  the  Derhj  Meeting.  1843. 
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Reference  to 
Catalogue. 

AWABD  OP  PBEtf  lUMS. 

Priie. 

a? 

i 

stand. 

Article. 

13.  Hay-making  Machines. 
To  Thomas  Wedlake,  of  Hornchurch,  near  Rom- 
ford, £ssex,  for  his  improved  Spreading  or 
Tedding-machine ;  his  own  invention  •    .  . 

Silver 
Medal. 

88 

13 

3 

14.  Turnip  Cutters. 
To  Thomas  Wedlake,  of  Hornchurch,  near  Rom-* 
ford,  Essex,  for  his  Turn  Plate  Turnip  Cutter ; 

£2 

88 

73 

4 

15.  Corn  and  Cake  Crushers. 
To  James  Spencer,  of  Hopton,  near  Wirksworth, 
Derbyshire,  for  his  Oat  and  fiean  Mill^  his 

To  the  Earl  of  Ducie,  of  Tortworth,  near  Wootton- 
under-edge,  for  a  Com  Crusher ;  invented  by 

To  Richard  Homsby,  of  Spittlegat?,  near  Gran- 
tham, for  his  Cake  Crusher ;  his  own  invention 

£5 

Silver 
Medal. 

£5 

50 

8 
36 

43 

5 
44 

3 

15 
13 

16.  Corn  Cleaners. 
To  B.  Millington,  of  Asgarby,  near  Sleaford,  Lin- 
colnshire, for  his  Com  Chaffer  and  Dresser; 

To  Joshua  Cooch,  of  Harlestone,  near  Northamp- 
ton, for  his  Barley  Hummeller,  attached  to  a 
Winnowing  Machine ;  his  own  invention  . 

To  John  Newham,  of  Kegworth,  near  Lough- 
borough, for  his  Double-blast  Winnowing  Ma- 

£5 

£3 

Silver 
Medal. 

26 
86 
10 

1Q 

71 

6 

1 

2 
1 

17.  Dibbling  Machines. 

To  Messrs.  Cottam  and  Hallen,  of  London,  Wins- 
ley-street,  for  their  Two-wheel  Double-row 
Hand  or  Horse  Dibbling  Wheels ;  invented  by 

£2 

108 

97 

9 

18.  Steam-Engines. 

To  William  Cambridge,  of  Market  Lavington, 
near  Devizes,  for  his  Travelling  Steam-engine ; 

£10 

90 

75 

- 
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Reference  to 
Catalogue. 

AWAKU  %3w  A  nfidili'lBa* 

Prise. 

Page. 

1 

00 

1  Article. 

To  Alexander  Dean,  of  Birmingham,  for  his 
Travelling  Steam-engine ;  his  own  invention  . 

£10 

91 

78 

1 

19.  Weighing  Machines. 

To  H.  G.  James,  of  London,  3,  Great  Tower- 
street,  for  two  Patent,  Weighing  Machines,  of 
his  own  construction ;  invented  hy  M.  George, 

£10 

101 

85 

1 

and 
2 

20.  Miscellaneous, 

To  C.  R.  Colvile,  M.P.,  of  Lullington,  near 
Burton-on-Trent,  for  his  Iron  Wheelbarrow  and 
Furnace  for  melting  and  transporting  gas-tar ; 

To  John  Gillett,  of  Brailes,  near  Shipston-on- 
Stour,  for  his  Patent  Rick  Ventilator ;  his  own 

To  the  Earl  of  Ducie,  of  Tortworth,  near  Wootton- 
under-edge,  for  a  Self-registering  Corn  Meter ; 

To  Edward  Hill,  of  Brierley  Hill  Iron-Works, 
near  Dudley,  for  his  Wrought-iron  Cow-crib 
and  Sheep-rack ;  his  own  invention  • 

To  Edward  Hill,  of  Brierley  Hill  Iron- Works, 
near  Dudley,  for  his  Wrought-iron  Farmer's 
Field-gates  and  Posts ;  his  own  invention  •  • 

To  George  Parsons,  of  West  Lambrook,  near 
South  Petherton,  Somerset,  for  his  Stack-roof 
or  covering ;  his  own  invention     •    •    •  • 

To  Charles  1  hatcher,  of  Midsomer  Norton,  near 
Bath,  for  his  Patent  Self-acting  and  Self- 
regulating  Breaks,  for  carriages,  waggons,  and 

To  Messrs.  J.  R.  and  A.  Ransome,  of  Ipswich,  for 
their  Patent  Iron-trussed  Whippletrees  and 
Pomeltrees  j  their  own  invention    •    •    •  • 
To  Alexander  Dean,  of  Birmingham,  for  a  Cider 
Mill;  invented  by  James  Ashwid,  of  Bret- 

To  Joseph  Hall,  of  Cambridge,  for  his  Weed  and 
Bush  Extractor ;  his  own  invention     .    .  . 

Silver 
Medal. 

Silver 
Medal. 

Silver 
Medal. 

Silver 
Medal 

Silver 
Medal. 

Silver 
Medal. 

Silver 
Medal. 

Silver 
Medal. 

Silver 
Medal. 

£2 

3 
4 
8 
22 
22 
49 

58 

84 

98 
100 

1 
2 
5 

16 
16 
41 

44 

66 

18 
82 

2 
1 

16 
11 
and 
12 

13 

1 

1 

51 

49 
6 

at  the  Derby  Meetiriff,  1843. 
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Prize. 


Reference  to 
Catalogue. 


GO 


To  J.  B.  Denton,  of  Southampton,  for  bis  Map 
in  Relief,  showing  the  water-courses,  levels,  &c. 
of  a  district ;  his  own  invention     .    .    .  • 

To  William  Hutchinson,  of  Derby,  for  bis  Cast- 
iron  Tbrawl,  or  Barrel-tilter ;  his  own  invention 

To  Andrew  Notman,  of  Painswick,  Gloucester- 
shire, for  bis  improved  Drainer's  Level;  bis 
own  invention  

To  Messrs.  J.  R.  and  A.  Ransome,  of  Ipswich, 
for  their  general  Collection  of  Implements,  and 
superior  workmanship  


Silver 
Medal. 

£2 

Silver 
Medal. 

Gold 
Medal. 


113 
114 

115 

15 


106 
109 

111 

66 


Ploughs. — A  chasm  will  this  year  appear  in  the  record  of  the 
draught  and  performance  of  the  general  collection  of  ploughs, 
first  commenced  at  Liverpool.  This  is  the  more  to  i>e  regreUed, 
since  at  no  previous  Meeting  had  the  exhibitors  exerted  them- 
selves so  strenuously  to  present  this  implement  in  a  state  of  high 
perfection,  and  adapted  to  so  many  varieties  of  soil.  A  great 
•number  of  ploughs  were  put  to  work  on  Mr.  White's  farm  at 
Rough  Heanor,  and  inspected  by  the  Judges ;  many  of  them  with 
unqualified  satisfaction.  They  would  particularize,  as  worthy  of 
high  commendation,  those  produced  from  the  manufactory  of 
Messrs.  Ransome,  composed  entirely  of  iron  and  steel.  The 
beams  of  these  ploughs  are  constructed  on  the  truss  principle, 
which,  though  novel  in  its  application  to  the  plough,  has  long 
been  appreciated  by  mechanics  as  possessing  the  greatest  stiffness 
combinal  with  lightness.  It  is  this  consideration  which  has  in- 
duced those  makers  to  abandon  the  use  of  wood,  heretofore  chiefly 
used  by  them  for  this  part  of  the  plough  in  preference  to  a  beam 
of  sohd  metal.  The  structure  of  their  improved  iron  beam  is 
such  as  to  destroy  lateral  vibration,  particularly  at  its  root  or 
junction  with  the  body  of  the  plough ;  it  admits  also  of  a  neat 
and  powerful  fixing,  as  well  as  ready  adjustment  of  the  coulter. 

Tremor  in  mechanism  is  well  known  to  consume  power  use- 
lessly ;  and,  in  the  case  of  the  plough,  vibration  in  the  beam, . 
though  it  be  insensible  to  the  eye,  renders  the  guidance  of  the  im- 
plement more  difficult,  and  its  work  less  exact.  The  circum- 
stance of  increased  stifiness  attending  mere  weight  of  matter,  may 
have  been  one  cause  why  the  heavier  ploughs  have  not  unfre* 


468  Report  on  the  Exhibition  €f  Implements 


quently  been  found  to  require  less  force  of  draught  than  lighter 
ones,  for  an  equal  weight  of  soil  moved ;  but  stiffness  is  not  in- 
compatible with  lightness,  and  a  diminution  in  the  weight  of  an 
implement,  when  perfect  action  is  otherwise  secured,  must  be 
attended  with  economy  of  power,  or,  what  is  the  same  thing,  with 
a  diminution  of  resistance,  whence  truer  work  results. 

It  is  also  important  that  the  stilts  or  handles  should  be  stiff 
enough  to  transfer  the  effort  of  the  holder  to  the  body  of  a  plough^ 
with  the  least  expenditure  of  his  strength;  for,  the  easier  its 
guidance,  the  greater  will  be  the  certainty  of  the  labourer's  atten- 
tion to  his  business.  This  property  has  also  received  the  care  of 
Messrs.  Ransome,  and,  together  with  the  simple  means  applied 
for  adjusting  and  replacing  the  mould- boards,  shares,  and  wearing 
parts  of  the  various  ploughs  exhibited  by  them,  testified  to  the 
thought  and  ability  bestowed  on  the  most  minute  details  of  an 
implement  which  still  maintains  its  claim  to  be  the  most  indis- 
pensable, as  it  was  probably  the  earliest  invented,  auxiliary  to 
human  labour  in  tilling  the  soil. 

Mr.  Howard,  of  Bedford,  again  produced  his  wheel-ploughs, 
so  much  admired  and  rewarded  at  the  Bristol  Meeting,  which 
appeared  from  their  action  to  have  lost  nothing  of  their  excellence. 

Mr.  Hill,  of  the  Brierley  Hill  Iron- Works,  near  Dudley,  ex- 
hibited several  specimens  of  Mason's  plough  with  pulverizing 
knives.  On  trial  they  were  found  to  effect  an  amount  of  com- 
minution which  the  Judges  had  scarcely  anticipated  in  a  soil  of 
such  tenacity  as  that  at  Rough  Heanor.  From  experience  in  the 
use  of  this  implement  by  two  of  their  number  since  the  Bristol 
Meeting,  and  by  accounts  received  from  other  agriculturists,  the 
expectations  expressed  in  the  last  Report^  of  the  practical  utility 
of  this  combination,  in  certain-  suitable  soils,  may  be  considered 
to  be  in  course  of  realization. 

The  stand  of  Mr.  E.  D.  Falkner,  of  Fairfield,  near  Liverpool, 
contained  a  variety  of  substantial  and  well-constructed  ploughs, 
by  Mr.  E.  Brayton,  of  Dykesfield,  near  Carlisle,  which  acted 
well ;  and  it  was  a  matter  of  particular  regret  to  the  Judges  that 
they  were  unable  to  compare  the  work  and  draught  of  a  three- 
wheel  implement  by  this  maker  with  others. 

A  double-furrow  plough,  by  Messrs.  Barrett,  Exall,  and 
Andrews,  of  Reading,  gave  great  satisfaction,  as  also  some  single 
ploughs  by  the  same  firm,  especially  their  one-wheel  light-soil 
plough,  rewarded  at  Liverpool. 

The  swing-ploughs  exhibited  by  the  Earl  of  Ducie,  and  manu- 
factured by  Mr.  Clyburn,  were  specimens  of  excellent  workman- 
ship and  construction,  and  justified  on  this  occasion  the  opinion 
formerly  given  of  their  merits.  The  same  may  be  said  of  Mr. 
Law's  of  Shettlcston,  near  Glasgow^  of  Messrs.  Ransome'si 
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Mr.  Howard  s,  Messrs.  Barrett  and  Co.'s,  Mr.  Brajton  s,  Mr. 
Scurrch's^  Messrs.  Sanders  and  Williams*s,  and  those  of  other 
makers.  Of  the  wheel-ploughs  several  were  readily  convertible 
to  the  swing  kind,  and  furnished  with  variously  formed  mould- 
boards  to  suit  the  condition  of  different  soils. 

DrilUPloughs, — Three  ploughs^  with  single-row  drills,  were 
produced;  to  one  of  which,  constructed  by  Mr.  John  Meakin, 
farmer^  of  Spondon,  near  Derby,  a  sifver  medal  was  awarded,  it 
being,  in  the  opinion  of  the  Judges,  the  best  implement  of  the  kind 
they  yet  had  seen.  Motion  is  communicated  to  the  seed-apparatus 
from  the  plough-wheel,  and  the  seed  is  immediately  covered  by  a 
small  light  harrow,  or  roller,  according  to  the  kind  of  seed  sown. 
This  plough  executed  its  work  neatly,  and  the  drilling  apparatus 
was  readily  thrown  out  of  gear  at  the  land's  end. 

Sub-Ptiherizers. — Under  this  or  some  synonymous  title  a  va- 
riety of  implements  was  exhibited,  of  greater  or  less  merit.  The 
object  of  by  far  the  larger  number  was  to  effect  pulverization  or 
comminution  of  the  soil  below  the  depth  of  common  ploughing — 
not  the  breaking  of  it  up  in  lumps  or  masses.  In  this  respect 
the  makers  may  be  said  to  have  profited  by  the  example  set  by 
the  many-tined  tool  of  the  Hon.  M.  W.  B.  Nugent,  shown  and 
rewarded  at  Bristol,  which  again  appeared,  with  improvements 
for  its  management  from  the  hand  of  Mr.  Clybum ;  but  the  op- 
portunity did  not  serve  for  ascertaining  their  value,  much  to  die 
xegteX  of  the  Judges. 

Mr.  Carson,  of  Warminster,  produced  a  sub-pulverizer,  on 
three  wheels,  having  a  lever  for  raising  the  tines  out  of  the  ground 
at  the  land's  end,  or  when  meeting  any  formidable  obstacle. 
This  machine  acted  in  a  manner  to  eUdt  warm  encomiums.  The 
main  frame  is  disposed  in  the  shape  of  a  right-angled  triangle, 
the  fore  wheel  being  placed  at  the  vertex,  and  the  hind  wheels  at 
the  extremities  of  the  base.  The  leading  .and  right-hand  hind 
wheels  are  in  a  line,  and  travel  in  the  furrow  made  by  a  plough, 
thus  assisting  to  guide  the  machine,  and  to  determine  in  part  the 
depth  to  which  the  tines  plunge  ;  whilst  the  left-hand  wheel  rolls 
on  the  land  side,  and  serves  to  maintain  the  whole  in  equilibrio. 
From  this  arrangement  of  parts  it  is  evident  that  fair  swim- 
ming  must  result ;  and  it  was  found  that  the  disposition  to  pitch 
and  roll,  common  to  the  ordinary  swing  subsoil-plough — ^proper- 
ties which  render  it  difficult  to  be  handled  and  managed  so  as  to 
preserve  even  tolerable  uniformity  of  depth  and  action  in  many 
soils — ^is  entirely  overcome.  As  respects  ease  of  guidance,  this 
implement  worked,  under  the  eye  of  the  Judges,  through  long 
spaces  without  holding,  maintaining  a  straight  path  and  very  even 
depth  in  the  stiff  clay  operated  upon.  At  the  end  of  a  bout  the 
tines  were  raised  out  of  the  ground  and  set  in  again  without  stop- 
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ping  the  horses^  and  with  no  ^eater  trouble  to  the  holder  than 
18  required  by  the  common  plough.  The  leading- wheel  is  on  the 
castor  or  Bath  chair  principle,  and  therefore  turns  with  the 
horses ;  the  hind- wheels  can  be  set  to  various  depths  below  the 
frame  in  order  to  regulate  its  parallelism  with  the  surface. 

On  first  examining  this  machine  in  the  show-yard,  it  was 
feared  that  the  hind  furrow-wheel  might  press  too  heavily  and 
flatten  the  lightened  earth  f  but,  on  trial,  no  such  effect  was  per- 
ceptible. In  fact,  some  additional  weight  was  requisite  to  bring 
that  wheel  to  a  bearing;  its  principal  use  is  for  turning  and 
setting  in  at  the  land^s  end.  The  horses  may  be  yoked  in  line 
or  abreast,  as  may  seem  best  to  the  farmer,  according  to  the 
state  of  his  land. 

It  will  be  understood  that  there  is  a  second  frame,  in  which 
the  working  tines  are  fixed.  This  is  ^so  of  the  right-angled 
triangular  shape,  and  is  supported  by  and  under  the  main  frame. 
The  apex  of  this  frame  is  jointed  to  one  extremity  of  the  lever, 
having  its  fulcrum  on  the  beam ;  the  after  part  or  base  of  the 
triangle  swings  upon  a  rod  or  centres  above  the  hind-wheels. 
Thus,  by  elevating  or  depressing  the  lever,  the  tines  fixed  in  this 
frame  are  lowered  into  the  soil  or  raised  out  of  it,  tho  degree  of 
depression  being  determined  by  a  stop  and  holes  in  an  arched 
guide  through  which  the  lever  passes.  Each  tine  is  separately 
adjustable.  A  general  resemblance  of  arrangement  between  this 
implement  and  that  of  the  brakes  or  scarifiers  will  be  observed ; 
but^  on  closer  examination,  it  will  be  acknowledged  that  no  slight 
originality  of  design  has  been  grafted  by  Mr.  Carson  on  a  prac- 
tical acquaintance  with  the  requirements  of  a  subsoil-pulverizer. 
Five  tines^  set  at  different  depths,  may  be  used  in  the  furrow,  or 
one  only  ;  and  it  is  capable  of  being  employed  as  a  scarifier  with 
ten  tines;  but  the  Judges  did  not  see  its  action  in  the  latter 
capacity.  The  moderate  price  of  this  implement,  stated  to  be 
8/.,  is  also  no  slight  additional  recommendation  of  it  to  agricul- 
turists. A  premium  of  lOZ.  was  awarded  to  Mr.  Carson  for  this 
admirable  invention. 

An  excellent  many-tined  pulverizer  and  stirrer  for  lighter 
operations  was  exhibited  by  the  Earl  of  Ducie,  deriring  its 
origin  from  Mr.  Nugent's  instrument^  and  adapted  by  Mr.  John 
Morton,  of  Chester  Hill,  to  sub-pulverizing  after  the  common 
plough,  and  for  stirring  the  soil  between  the  rows  of  turnips,  &c. 
This  light  and  easily-managed  implement  is  furnished  with  one 
leading- wheel.  The  frame  contains  eight  mortices  for  narrow 
tines,  and  is  so  disposed  that  the  tines  may  follow  the  plough  in 
a  nine-inch  furrow,  and  loosen  the  subsoil^  or  be  set  to  compre- 
hend a  breadth  of  18  inches,  and  pulverize  the  general  mass  of 
upturned  soil,  or,  as  aforesaid,  work  between  rows.    The  Judges 
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observed  its  action  when  five  tines  were  set  at  different  depths 
(all  being  adjustable)^  acting  in  a  clay  soil,  at  Rough  Heanor, 
which  had  fortunately  been  brought  into  proper  condition  to  ex- 
hibit the  properties  of  such  a  tool.  It  worked  cleverly  with  a 
pair  of  horses,  and,  as  it  passed  along,  the  soil  had  the  appearance 
of  being  thrown  into  a  perfect  state  of  commotion  and  mixture. 
The  style  in  which  it  was  turned  out  of  hand  did  great  credit  to 
the  maker,  Mr.  Clybum.  The  Society's  silver  medal  was  awarded 
for  this  implement. 

Surface  and  Subsoih — To  Mr.  John  Bruce,  of  Tiddington, 
near  Stratford-on-Avon,  5f.  were  adjudged  for  a  novel  and 
apparently  very  useful  combination  of  two  subsoil  tines  with  the 
common  wheel-plough.  The  show-yard  contained  implements 
having  stirrers  upon  the  plan  of  the  Charlbury  subsoil,  t.  e. 
affixed  to  the  hinder  part  or  heel  of  the  plough.  Mr.  Bruce's 
contrivance  is  on  a  different,  and  it  is  thought  a  superior,  prin- 
ciple. He  applies  to  the  right-hand  side  of  his  plough-beam,  and 
about  parallel  with  the  point  of  the  share,  a  frame  containing  two 
tines,  adjustable  as  to  width  and  depth,  which,  by  means  of  a 
lever  broc^ht  convenient  to  the  ploughman,  can  be  raised  out  of 
work  at  the  ]and*s-end,  and  set  in  again  on  the  next  bout  with 
great  readiness.  The  tines  stand  off  from  the  beam  so  as  to 
work  to  the  depth  of  about  5  inches  below  the  furrow-slice  last 
turned,  and  thus  loosen  the  soil  previously  trodden  by  the  horses, 
leaving  the  slice  also  in  no  inconsiderable  state  of  division.  On 
trial,  the  action  of  the  tines  did  not  at  all  appear  to  derange  that 
of  the  plough,  or  throw  additional  labour  on  the  holder.  The 
Judges  have  learnt  that  this  combination  has  been  used  and  much 
approved  by  practical  farmers  in  the  inventor  s  neighbourhood. 

From  observing  the  effect  of  this  arrangement,  it  has  been  sug- 
gested to  Mr.  Bruce,  that  in  certain  soils,  with  the  addition  of 
Mason's  knives,  a  very  complete  disintegration  of  the  surface, 
as  well  as  the  loosening  the  subsoil,  would  be  effected  off  the 
plough  at  one  operation.  This  is  in  ooiu^e  of  trial.  The  treble 
combination  may  be  found  to  be  too  complicated  for  general  pur- 
poses, but  yet  very  manageable  in  many  soils,  and  particularly 
suitable  for  drill  husbandry,  which  requires  a  finely  conuninuted 
preparation,  rather  than  that  the  furrow-slices  should  be  packed 
into  masses,  as  for  the  broad-cast  system. 

Neither  agriculturists  nor  their  mechanics  seem  yet  to  have 
quite  comprehended  that  the  machinery  for  executmg  the  drill 
system  in  perfection  should  be  accommodated  expressly  to  the 
object  in  view.  The  broad-cast  system,  or  sowing  after  the 
plough,  necessitates  the  formation  of  angular-topped,  ridged  fur- 
rows, for  the  reception  of  the  seed,  and  the  harrow  is  necessary  to 
co>*er  it.    But  a  strict  adherence  to  these  methods  is  obviously 
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unnecessary  for  drill-husbandry,  as  the  masses  must  be  broken 
up  and  pulverized  by  some  means  before  the  surface  be  fitted  for 
drillagc.  The  more  recent  addition  of  manure  to  that  of  seed  in 
drilling  also  renders  a  thoroughly  pulverized  and  clean  condition 
of  the  soil  still  more  important,  as  the  manure  must  be  buried  at 
a  greater  depth  than  the  seed.  The  present  preparation  for  the 
drill  consists  in  pulverizing  the  ploughed  surface  by  the  harrow, 
which  has  to  tear  to  pieces  the  roots  of  plants,  such  as  rye-grass 
and  timothy;  an  operation  which  requires  several  passages  of  the 
harrow.  These  consideratiotis  lead  to  the  suggestion  XhaX,  by  the 
use  of  the  skim-coulter  with  the  plough,  which  divides  the  roots 
of  plants,  and  buries  them,  together  with  the  application  of 
Mason's  knives,  and  perhaps  a  pair  of  vertical  dividing  blades,  a 
cheaper  and  more  perfect  preparation  of  the  soil  would  be  ob- 
tained for  the  autuum  drilling  of  ley  lands  with  wheat  than  by 
the  present  system.  The  good  effect  of  the  skim-coulter  is  well 
known ;  it  is  highly  prized  and  much  used  in  some  districts ;  and 
the  plough  furnished  with  it  was  proved  at  Bristol  to  require 
no  additional  power.  It  was  also  proved  that  Mason's  knives 
did  not  add  more  than  15  per  cent,  to  the  draught  of  the  plough. 

The  object  of  the  foregoing  observations  is  to  engage  the  im** 
plement-makers  and  agriculturists  to  consider  whether  preparative 
tools  may  not  be  devised  better  calculated  to  economize  and  per* 
feet  the  preparation  of  land  for  drill-husbandry  than  those  now 
employed.  Constructive  skill  has  triumphed  over  the  mechanical 
difficulties  of  the  drill ;  but  it  seems  to  have  been  forgotten  that 
the  previous  tillage  operations  are  also  susceptible  of  a  special 
adaptation  to  the  final  process;  and  that,  by  diminishing  the 
number  of  operations,  and  consequently  the  number  of  times  ne- 
cessary for  horses  to  travel  over  and  poach  the  surface,  economy 
and  profit  will  result. 

Water-farrow  or  Boat  Plough. — This  implement  was  not 
tried  in  the  field,  but  was  known  to  the  Judges  as  useful  in 
clearing  the  bottoms  and  levelling  the  sides  of  the  furrows  in 
clayey  soils ;  also  for  forming  channels  for  carrying  off  flushes  of 
surface-water.  It  is  a  cheap  tool,  principally  formed  of  wood,  its 
section  representing  the  fore-part  of  a  boat,  whence  its  name. 
The  two  wings  overlap  the  edges  of  the  furrows,  leaving  them  9sA 
the  bottoms  smoothly  rounded  and  clean ;  giving  an  exceedingly 
neat  finish  to  a  newly-sown  wheat  field.  It  is  the  invention  of 
a  celebrated  agriculturist,  Mr.  Stickney,  of  Ridgemont,  in  Hoi' 
derness,  where  it  is  highly  appreciated.  A  silver  medal  was 
awarded  to  the  maker,  Mr.  John  Cabom,  of  Denton,  Grantham- 

Stubble-paring  or  Skim  Plough, — Four  implements  appeared 
in  the  show-yard  responding  to  the  Society's  wish  for  the  exhibi- 
tion of  improved  stubble-paring  ploughs.    The  Judges  bad  no 
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hesitation  in  selecting  for  reward  the  iron  skim  in  the  collection 
of  Mr.  Hill,  of  Brierley  Hill  Iron-works,  near  Dudley. 

This  plough  was  invented  by  an  amateur,  nearly  twenty  years 
since,  in  the  neighbourhood  of  Pauntley  in  Gloucestershire,  and 
bad  scarcely  travelled  out  of  its  natire  parish  until  Mr.  John 
Allen  Stokes  (to  whom  the  Society  is  already  chiefly  indebted 
for  disinterring  and  making  known  Mason*s  pulverising  plough), 
struck  by  its  effective  appearance  at  a  blacksmith*s  shop,  ordered 
one,  and  introduced  it  into  his  own  neighbourhood,  where  its 
use,"  he  observes,  "  has  extended  more  rapidly  than  any  other 
implement  I  am  acquainted  with,  excepting  Gardner's  turnip- 
cutter."  The  Judges  cite  this  opinion,  given  in  reply  to  their 
subsequent  inquiries,  as  the  same  effective  appearance  struck 
them,  and  induced  them  to  reward  it  with  a  medal,  though  un- 
able to  test  its  qualities  on  a  stubble.  This  skim  cuts  a  slice  of 
2  feet  in  width,  and  is  adjustable  from  2  to  8  inches  in  depth. 
It  is  represented  as  capable  of  completing  3  acres  per  day,  with 
a  team  of  3  or  4  horses,  according  to  the  depth  of  cut  Mr. 
Stokes  speaks  of  it  as  an  excellent  instrument  for  preparing  the 
cleansing  of  stubbles>  and  it  is  constructed  by  Mr.  Hill  at  a  very 
moderate  price. 

Draining  Ploughs, — Three  forms  of  plough  for  economising 
the  labour  and  cost  of  drainage  were  produced  by  different 
machine-makers,  without  the  stimulus  of  any  prize  offered  by  the 
Society.  Of  these  there  could  be  no  question  as  to  superiority  in 
design  and  probable  effectiveness ;  and  10{.  were  awarded  to  Mr. 
David  Harkes,  of  Mere,  near  Knutsford,  for  his  implement. 
A  partial  trial  was  made  of  it  in  the  grass  land  of  the  show-yard, 
the  cut  being  about  12  inches  deep,  and  as  many  wide.  The  sod 
was  well  raised,  and  thrown  to  a  distance  from  the  excavation  in  a 
continuous  line ;  and  gave  promise  of  this  implement's  fulfilling 
the  intenti(ms  of  its  inventor,  and  becoming  a  valuable  addition, 
in  suitable  soils,  to  the  stock  of  agricultural  mechanism  in  one  of 
its  fundamental  and  most  important  branches.  The  acting  parts 
are  supported  on  four  wheels,  with  simple  and  efficient  con- 
trivances for  determining  the  depth  of  cut,  the  raising  of  the 
excavator  from  the  ditch  at  the  end  of  a  land,  and  its  easy 
guidance. 

Harrows, — ^The  Society's  offered  prize  of  10/.  for  the  best  set 
of  harrows  was  divided  between  Mr.  Howard,  and  Messrs. 
Sanders  and  Williams,  of  Bedford.  Both  these  makers  pro- 
duced the  implement  in  so  effective  a  form  as  to  render  a  judg- 
ment as  to  any  decisive  superiority  extremely  difficult  without  a 
lengthened  practical  trial. 

Mr.  Stratton,  of  Bristol,  exhibited  the  harrow  contrived  by 
Mr.  Bvan  \y.  David,  of  Radyr-court^  rewarded  at  Bristol,  and 
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which  is  again  highly  commended  for  its  strength^  lightness,  and 
adaptation  to  general  purposes. 

A  harrow  constructed  on  an  original  principle  was  produced 
by  Mr.  Robert  Hopkin,  of  Hartington,  near  Ashbourne,  Derby- 
shire, which  appeared  on  trial  to  be  worthy  of  encouragement, 
and  5Z.  were  awarded  to  the  ingenious  inventor.  The  harrow  is 
circular,  like  a  cart-wheel,  and  lies  fiat  on  the  ground,  the  tines 
passing  through  the  felloes.  A  horizontal  revolving  motion  is 
communicated  to  it,  as  it  is  drawn  forwards,  by  means  of  an 
endless  chain  proceeding  from  a  carriage  in  advance,  and  passing 
round  a  pulley  fixed  upon,  and  concentric  with,  the  rim  of  the 
harrow,  but  of  smaller  diameter.  The  power  is  derived  from  the 
carriage-wheels,  as  in  other  cases.  The  execution  of  the  appara- 
tus was  very  imperfectly  adapted  to  give  efiect  to  this  novel  idea, 
but  the  principle,  perhaps,  merits  the  attention  of  mechanics,  as 
the  double  action  compounded  of  the  progressive  and  circular 
movements  appeared  to  produce  a  very  considerable  comminution 
of  the  soil.  Several  circles  of  teeth  may  be  inserted  in  the  same 
wheel,  and  if  it  be  found  that  the  power  used  in  giving  the  spin- 
ning or  revolving  motion  be  paid  for  in  the  quantity  or  quality  of 
the  effect,  this  construction  might  prove  advantageous  as  a  sur- 
face-pulverizer. The  experiment  should  be  made  with  short 
small  teeth. 

Mr.  Smith's  (of  Deanston)  chain-brush  or  web-harrows,  re- 
warded at  Liverpool,  were  exhibited  by  Messrs.  Cottaim  and 
H alien,  of  London,  with  a  change  in  the  structure  of  the  edge  of 
the  rolling-rings,  or  discs,  the  latter  being  notched  or  serrated 
instead  of  plain,  and  therefore  presenting  increased  abrading 
surface.  The  harrow  tried  was  5  feet  square,  covering,  therefore, 
an  area  of  25  square  feet,  and  weighing  392  lbs.  This  imple- 
ment is  adapted  for  merely  superficial  operations,  such  as  covering 
small  grass-seeds,  &c.,  as  it  rubs  or  brushes  the  finest  pulverulent 
soil  upon  the  seed ;  in  addition  to  which  it  acts  as  a  light  com- 
presser  or  roller,  for,  though  the  direct  pressure  is  only  about 
16  lbs.  per  square  foot,  this  weight  continues  to  act  through  5  feet 
in  the  space  passed  over,  and  tends  to  set  down  the  earth  upon 
the  seed,  which  the  common  harrow  cannot  effect.  It  may  aUo 
prove  useful  for  spreading  and  pulverizing  manure  laid  upon 
meadow-land  in  the  winter,  and  for  operations  where  the  teeth  of 
harrows  might  be  injurious  or  unsuitable.  It  is  right  that  the 
Judges  should  observe  that  they  noticed  its  action  at  a  time 
when  the  clay  soil  at  Rough  Heanor  was  very  dry,  and  in  a  pe- 
culiarly fit  state  for  displaying  its  good  qualities.  A  silver  medal 
was  awarded  to  Mr.  Cottam  for  his  improvement. 

A  variety  of  other  harrows  was  offered  to  the  agricultural 
world,  among  them  a  new  lever-harrow,  by  Mr.  Joseph  C.  Grant, 
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of  Stamford^  and  a  new  revolving  and  sowing  harrow  by  Mr. 
Harkes^  scarcely  yet  perfected,  the  merits  of  which,  with  others 
of  the  revolving  kind,  time  did  not  suffice  for  ascertaining. 

Scarifiers. — After  a  minute  examination  of  the  various  imple- 
ments contained  in  the  show-yard  under  this  or  other  nearly 
synon3rmou8  title,  the  J udges  determined  on  recommending  the 
Council  to  appoint  a  future  and  more  accurate  trial  than  could 
be  then  entered  upon,  of  the  respective  merits  of  the  Uley  cul- 
tivator exhibited  by  the  Eaii  of  Ducie,  and  of  BiddelFs  scarifier 
as  improved  and  exhibited  by  Messrs.  Kansome.  Both  these 
powerful  implements  have  received  prizes  at  previous  meetings, 
and  are  most  effective  for  breaking  up  and  cleaning  land  after 
lying  long  under  crop,  or  infested  with  couch,  &c.  The  scarifier 
is,  indeed,  become  little  less  indispensable  to  the  agriculturist 
than  the  plough,  and  its  utmost  attainable  perfection  well  de- 
serves the  Society's  earnest  encouragement.* 

Mr.  Wm.  Abraham,  of  Barnetby-le-Wold,  near  Brigg,  Lin- 
colnshire, produced  an  implement  invented  by  Mr.  Joseph  Miller, 
for  which  the  silver  medal  was  considered  to  be  due ;  being  a 
cheap,  light,  and  effective  tool  for  cleaning  light  soils.  It  par- 
takes of  the  nature  of  Finlayson's  harrow  and  BiddelFs  scarifier. 

Clod' crusher 8, — Mr.  CrosskilFs  implement  remains  undisturbed 
in  the  opinion  of  the  Judges  as  the  most  efficient  of  its  class  yet 
introduced.  They  would  not,  however,  withhold  from  Mr. 
Joseph  Hall,  of  Cambridge,  much  commendation  for  the  crusher 
produced  by  him ;  but,  on  trial  against  Mr.  CrosskilVs  in  the  clay 
of  Rough  Heanor,  well  and  purposely  prepared  for  testing  the 
qualities  of  such  tools,  it  appeared  to  them  that  the  simple,  ser- 
rated, independent  series  of  wheels  composing  Mr.  CrosskilFs 
implement,  effected  more  perfect  pulverization  than  Mr.  Hall's 
more  complicated  tool ;  also,  that  the  latter  is  less  well  adapted 
for  rolling  young  wheat,  &c.,  to  which  Mr.  CrosskilFs  crusher  is 
so  advantageously  applied. 

A  spike-roller  or  clod-crusher,  of  excellent  workmanship,  was 
exhibited  by  Mr.  Homsby ;  but,  from  some  misapprehension,  it 
did  not  reach  the  field  in  time  for  trial.  A  rough  roll,  by  the 
same  maker,  was  tried,  and  much  approved ;  but  its  application 
is  limited,  as  compared  with  Mr.  Crosskill's. 

Messrs.  R.  Garrett  and  Son,  of  Saxmundham,  brought  out  an 
improvement  which  more  expressly  applies  to  the  convenience  of 
the  farmer  than  to  the  improvement  of  the  clod-crusher ;  viz.,  the 
furnishing  it  with  wheels  which  are  raised  from  the  ground  when 

*  These  implements  were,  with  the  consent  of  the  makers,  subsequentiv 
placed  in  the  hands  of  Mr.  Jaques,  of  Easby  Hall,  near  Richmcnd, 
Yorkshire,  who  has  undertaken  the  task  of  reporting  to  the  Council  his 
opinion  of  their  respective  properties,  j 
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at  work,  but  remain  attached  to  the  implement.  The  wheels  are 
thus  at  all  times  ready  for  travelling  it,  instead  of  their  having'  to 
be  sought  for,  probably  at  some  distant  part  of  the  fields  when 
the  work  is  done. 

Rollers, — The  Judges  did  not  see  occasion  to  award  any 
special  prize  in  this  class,  though  many  well-contrived  roUs^  and 
of  various  dimensions  and  arrangements,  were  presented.  The 
principal  novelties  were  two  implements  of  wrought-iron  in  the 
collection  of  Mr.  Hill,  of  Brierly  HiH  Iron- Works,  near  Dudley. 
The  general  advantages  contemplated  by  the  substitution  of 
wrought  for  cast  iron,  as  the  material  of  roUs^  are  the  obtaining 
enlarged  diameters  without  increase  of  weight,  and  the  diminish* 
ing  the  chance  of  breakage.  One  of  these  rolls,  formed  of  two 
separate  cylinders,  was  furnished  with  sliding  weights,  so  as  to 
render  it  heavier  or  lighter,  ranging  between  1 5  and  40  cwts.  in 
order  to  accommodate  it  to  different  purposes.  In  commending 
these  wrought-iron  rolls,  which  were  well  manufactured,  the 
Judges  are  not  prepared  to  pronounce,  with  any  certainty,  as  to 
their  durability  being  equal  to  those  composed  of  cast-iron; 
wrought-iron  being  subject  to  more  rapid  decay  from  oxydation 
than  cast  metal,  when  exposed  to  the  vicissitudes  of  the  seasons. 
Some  experience  is  desirable  to  determine  this  question. 

Couch-rakes, — ^The  attention  of  machine-makers  was  solicited 
by  the  Society  to  the  construction  of  a  rake  for  collecting  couch, 
which  had  the  effect  of  bringing  forward  four  implements  ex- 
pressly designed  for  the  purpose.  The  silver  medal  was  awarded 
to  Mr.  Stratton,  of  Bristol,  for  a  tool  which  appeared  to  possess 
the  desired  qualifications.  The  raking  apparatus  consists  of  two 
separate  rows  of  long  curved  teeth  fixed  \x\Km  a  shaft  or  axis,  the 
points  of  one  of  which  are  upon  the  ground  collecting,  whilst  the 
other  row  stands  vertical  and  empty.  The  row  of  teeth  collecting 
is  retained  firmly  in  action  by  two  catches,  and  when  filled,  the 
driver  gives  half  a  turn  to  a  handle  which  liberates  the  catches,  when 
the  rakes  instantly  make  half  a  revolution*  the  one  set  discharging 
its  load  whilst  the  other  set  comes  into  play.  The  machine  is 
mounted  on  three  wheels,  is  calculated  to  be  worked  by  one  horse, 
and  the  inventor  estimates  its  capabilities  at  raking  from  20  to 
30  acres  per  day.  The  Judges  were  unable  to  experiment  with 
this  new  implement  on  couch  land,  but  are  disposed  to  consider 
the  principle  sound,  and  likely  to  be  efficient  in  the  collection  of 
hay,  com,  and  stubble,  as  well  as  couch.  It  is  also  proper  to 
mention  that  it  is  designed,  on  a  stronger  construction,  to  collect 
cane  trash  in  the  plantations,  for  which  it  was  originally  contrived, 
and  has  been  found,  in  the  island  of  Antigua,  to  be  well  adapted. 

Drills, — The  existing  system  of  drill-husbandry,  practically 
considered,  has  an  origin  intrinsically  English,  though  faint  traces 
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of  its  use  are  mentioned  as  of  high  antiquity.  It  will  not  be 
thought  an  undue  tribute  of  praise  to  the  English  agricultural 
mechanics,  to  notice  that  the  implements  employed  are  also  of 
purely  English  invention ;  neither  the  mechanic  nor  the  agricul- 
turist has  been  indebted  to  any  other  portion  of  the  British  empire^ 
or  to  the  foreigner,  for  any  improvement  in  the  art  itself,  or  in  the 
machinery  by  which  it  is  accomplished.  To  the  drilling  of  seed 
has  been  added,  within  the  last  few  years,  the  drilling  of  manures, 
a  process  also  purely  English,  and  which  can  scarcely  be  ranked 
as  secondary  in  importance  even  to  that  of  the  mechanical  deposi- 
tion of  seed.  If  the  annual  collection  of  mechanism  sent  to  the 
Society's  country  meetings  afford  any  evidence  of  the  demand  for 
particular  implements,  or  of  the  progress  made  in  distinct  branches 
of  husbandry,  then  we  may,  with  confidence,  deduce  that  the  drill 
system  is  advancing  with  rapid  strides.  More  than  sixty  imple- 
ments, expressly  designed  and  employed  for  the  deposition  of 
seed  and  manure  conjointly  or  separately,  called  for  the  examina- 
tion of  the  Judges  on  the  present  occasion.  If  to  these  be  added 
the  horse-hoes  and  other  tools  auxiliary  to  the  system,  it  results 
that  one-third  of  the  articles  in  the  tillage  and  cultivating  depart- 
ments of  the  exhibition  consisted  of  drilling  machinery;  and  if 
the  ploughs  common  both  to  the  broadcast  and  drill  systems  be 
excepted  from  the  summary,  more  than  one-half  of  the  remainder 
was  specially  subservient  to  the  preparation  of  the  soil  for  drilled 
crops,  or  to  their  after-treatment.  The  contemplation  of  such  a 
display  cannot  but  have  been  gratifying  to  the  members  of  the 
Society,  including  as  it  did  an  adaptation  of  the  drill  to  almost 
every  species  of  grain  and  seed  crop,  and  justifying  the  encourage- 
ment extended  by  the  Society  to  this  pre-eminently  important 
division  of  the  agricultural  art. 

By  referring  to  the  analysis  of  the  exhibition  it  appears  that, 
of  the  61  implements  denominated  drills  and  pressers,  two- 
thirds  of  them  combined  the  deposition  of  manure  with  that  of 
seed ;  thereby  testifying  to  the  fast-increasing  appreciation  of  the 
value  of  these  united  processes  both  by  agriculturists  and  me- 
chanics. The  following  concise  history  of  the  first  introduction 
and  progress  of  the  manuring  drill-system  in  Lincolnshire""  has 
been  obtained  from  sources  on  which  it  is  believed  full  reliance 
may  be  placed ;  and  its  relation  may  have  the  effect  of  exciting 
the  farmers  of  more  backward  districts  to  emulate  those  of  a 
county  excelled  by  none  in  Britain,  in  respect  of  the  quantity  of 
its  produce,  though  far  inferior  to  many  in  the  natural  fertility  of 
its  soil  and  character  of  its  climate. 

•  The  Judges  have  set  on  foot  inquiries  relative  to  the  origin  of  manure- 
drills  in  the  south-eastern  counties,  but  have  not  yet  succeeded  in  esta- 
blishing the  historical  dates  to  their  satis&ction. 
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The  introduction  of  manure  drilU  into  Lincolnshire  is  com- 
paratively of  recent  date.  Previously  to  1814,  small  single-row 
drills,  attached  to  the  plough  for  depositing  beans  in  every  alter- 
nate furrow,  and  turnip-seed  drills,  were  the  only  seed-sowing 
machines  used  in  the  county.  In  1814,  the  firm  of  Seaman  and 
Hornsby,  of  Grantham,  made  a  drill  for  depositing  bones  with 
turnip-seed.  In  1816,  Mr.  Gregory,  of  Nottingham,  brought  a 
sample  of  crushed  bones  to  Grantham  market,  in  a  mahogany 
box,  to  exhibit  to  the  farmers  the  perfection  he  had  attained  in 
reducing  them  to  a  small  size.  In  the  same  year  several  spirited 
farmers  purchased  drills  for  bones.  In  1817  these  drills  became 
general.  In  1819  portable  bone-mills  were  first  introduced :  these 
flourished  but  a  short  period,  giring  place  to  the  large  fixed 
steam-mills.  In  1828  we  first  began  to  drill  ashes  mixed  with 
bones.  In  1 839  originated  the  first  attempt  to  improve  the  de- 
livery of  manure  by  means  of  stirrers  in  the  drill-box ;  and  by 
these  improved  machines  the  drilling  of  compost  was  effected. 
At  present,  1 843,  we  presume  to  be  able  to  deposit,  by  the  drill, 
fold  and  stable-yard  muck  with  our  seed.  For  the  rapid  adapta- 
tion of  the  drill  to  this  latter  purpose  we  feel  tp  be  much  indebted 
to  the  stimulus  given  to  our  mechanics  by  the  Socie^.  Nether 
Jethro  Tull,  the  honoured  father  of  the  drill-system,  nor  the 
Rev.  Mr.  Cooke,  the  inventor  of  the  Suffolk  drill,  dreamed  of 
depositing  manure  of  any  kind  with  the  seed ;  an  addition  which 
we  consider  to  belong  to  the  eastern  counties'  farmers,  ambitious 
only  at  first  to  economise  their  then  favourite  manure,  the  bone.'' 

The  Society's  prize  of  30Z.  was  awarded  to  Messrs.  R.  Garrett 
and  Son,  of  Saxmundham,  for  their  drill  for  general  purposes.  A 
mode  of  steerage  was  applied  to  this  implement,  which  was  thought 
to  be  calculated  to  render  its  use  less  difficult  to  novices,  and  to 
ensure  straightness  in  the  lines.  Facility  in  the  guidance  and 
management  of  these  implements  is  a  property  of  unquestionable 
importance,  as  proriding  for  the  more  complete  and  safe  action  of 
the  horse-hoe.  It  may  not,  however,  be  out  of  place  to  observe 
that  experienced  drill-men  reject  refined  appliances  of  this  kind 
as  incumbrances.  The  late  Earl  of  Leicester  is  said  to  have  re- 
marked that  ''he  would  not  employ  a  labourer  who  could  not 
lead  a  drill-horse  straight  from  Holkham  to  St.  Paul's." 

To  Mr.  Richard  Homsby,  of  Spittlegate,  Grailtham,  10/.  were 
adjudged  for  a  twelve-coulter  corn  and  manure  drill  for  general 
purposes,  which  bore  ample  evidence  of  the  care  and  skill  b^towed 
by  him  in  the  construction  of  this  class  of  machines. 

Both  the  above-mentioned  drills  were  provided  with  well-con- 
trived apparatus  for  dropping  seed  and  manure  at  intervals,  should 
the  agriculturist  prefer  that  method  to  their  deposition  in  conti- 
nuous trains. 
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The  silver  medal  was  awarded  to  Mr.  Homsby  for  a  thirty- 
coulter  drill,  effecting  the  deposition  of  clover  and  grass-seeds, 
either  separately  or  mixed,  in  rows  3  inches  apart.  This  excellent 
implement  facilitates  an  extension  of  the  drill  system,  and  does 
much  credit  to  the  inventor. 

A  third  implement  by  the  same  maker  was  considered  to  be 
equally,  if  not  still  more  deserving  of  encouragement  and  appro- 
bation ;  viz.,  a  cart  with  drills  attached  for  both  ridge  and  flat 
cnilture,  adapted  for  sowing  from  two  to  four  rows  of  turnip-seed 
and  bones,  or  other  pulverized  manure.  This  is  another  and  im- 
portant step  made  towards  the  perfection  of  the  drill  system ,  by 
accelerating  the  operation,  and  diminishing  labour  in  the  field. 
The  silv^  medal  was  given  to  Mr.  Hornsby  for  this  original 
combination  of  drills  with  the  manure-cart. 

To  Mr.  Thomas  Hunter,  of  Ulceby,  near  Barrow-on-H  umber, 
Lincolnshire,  5/.  were  awarded  for  an  excellent  ridge  turnip  and 
manure  drill,  the  invention  of  Mr.  Cartwright.  Without  the  aid  of 
diagrams  it  would  be  next  to  useless  to  attempt  to  convey  a  distinct 
idea  of  the  particular  mechanism  adopted  by  the  different  inakers 
for  discharging  manure,  and  ensuring  uniformity  in  its  deposition. 
A  safe  and  perfect  judgment  of  mechanical  sufficiency ,  or  of  the 
superiority  of  one  method  over  another,  can,  in  fact,  scarcely  be 
arrived  at  without  a  patient  trial.  That  a  considerable  advance  had 
been  made  during  the  past  year  in  the  manuring  faculty  of  the  drill 
was  manifest  in  most  of  die  machines  exhibited ;  and  the  J  udges  were 
disposed  to  estimate  very  highly  the  arrangements  of  Mr.  Hunter's 
simple  apparatus,  which  he  represented  to  be  quite  effective  for 
drilling  putrescent  manure ;  yet  they  did  not  feel  so  satisfied  of 
its  powers  as  to  award  to  him  the  highest  prize,  ^hich  they  might 
otherwise  have  done,  though  his  drill  was  limited  to  turnip  culture. 
They  now  think  it  their  duty  to  report  that,  since  the  meeting, 
one  of  their  number  has  carefully  tried  this  drill,  and  found  it 
perfectly  capable  of  de})08iting  well-chopped  fold-yard  manure 
mixed  with  soil,  without  the  aid  of  the  riddle,  and  with  as  much 
r^ularity  and  precision  as  has  been  hitherto  effected  with  dry 
bones,  ashes,  or  compost.  He  is  also  of  opinion  that,  with  this 
drill,  mobture  not  being  an  impediment,  ashes  are  unnecessary 
as  assisting  in  bringing  compost  to  the  drilling  state ;  and,  further, 
that  all  that  is  required  for  the  preparation  of  fold-yard  or  stable 
muck  is,  that  it  should  have  a  certain  degree  of  fineness  so  as  to 
admit  of  its  being  cov^ed  by  soil  when  deposited.  He  is  satisfied 
that  Mr.  Hunter's  drill  is  capable  of  uttering  any  required  quan- 
tity of  such  manure,  and  of  jmssing  lumps,  without  obstruction, 
even  of  5  inches'  diameter. 

Mr.  John  Cabom,  of  Denton,  Grantham — the  whole  of  whose 
collection  showed  an  acquaintance  with  sound  mechanical  princi- 
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pies  as  adapted  to  agriculture — ^produced  a  well-eontrived  con^ 
vertible  corn  and  turnip  drill,  more  especially  remarkable  for  its 
possessing  a  peculiarly  simple  and  efficient  manure  stirrer.  It 
was  rewarded  with  the  silver  medal.  The  axis  of  this  stirrer,  in- 
stead of  being  straight^  and  having  tines,  forks,  or  otherwise-formed 
limbs  projecting  from  it,  in  order  to  agitate  the  manure  and  pre- 
vent its  arching  in  the  box^  is  fashioned  of  a  continuous  serpentine 
figure  from  end  to  end  of  the  box.  The  simple  change  of  fi^re 
adopted  by  Mr.  Caborn  is  no  inconsiderable  miprovement  in  the 
mechanism  applied  to  effect  manure  delivery* 

A  premium  of  51.  was  awarded  to  Mr.  James  Smjrth,  of  Pea- 
senhall,  near  Yoxford,  for  the  adaptation  of  a  nine-coulter  com 
drill  to  sowing  hilly  land.  The  purpose  of  the  inventor  is  simply 
and  ingeniously  managed,  as  will  be  understood  in  few  words  by 
stating  that  the  seed-box  and  delivering  cups  are  always  main- 
tained in  a  horizontal  position  whilst  crossing  a  hill,  so  that, 
whether  in  going  or  returning,  the  seed  is  prevented  from  shifting 
to  one  end  of  the  box.  This  is  accomplished  by  suspending  the 
box  on  levers,  and  giving  motion  to  the  cup-axis  by  wheelwork  at 
both  ends ;  so  that  on  raising  either  end  of  the  box  by  the  lever, 
in  order  to  adjust  it  to  a  level  line,  one  set  of  wheels  is  out  of 
gear,  whilst  the  other  set  gives  rotation  to  the  axis  and  effects  the 
delivery  of  the  seed.  In  other  respects,  too,  the  arrangements  of 
this  machine  did  much  credit  to  Mr.  Smyth. 

Mr.  CrosskilFs  grass-land  cultivator  and  manure  depositor,  re- 
warded at  Bristol,  was  again  considered,  by  reason  of  its  utility, 
and  the  subsequent  improvements  made  in  it,  to  merit  a  silver 
medal. 

Mr.  Huckvale's  liquid-manure  drill,  mentioned  in  the  Bristol 
report,  and  rewarded  at  that  meeting,  was  produced  in  a  more 
finished  and  effective  state.  There  can  be  no  question  as  to  this 
machine  now  possessing  the  requisite  qualifications  for  applying 
any  liquid  dressing,  and  in  any  desired  quantity,  to  plants  in  rows. 
The  barrel  of  the  one  exhibited  held  100  gallons,  dimensicms 
which  may  be  increased.  The  inventor  recommends  it  as  a  con- 
venient mode  of  distributing  soluble  or  miscible  manures,  as  salt- 
petre and  guano,  which  may  be  deposited  below  the  seed ;  or  as  a 
surface-watering  machine  in  a  dry  seedtime.  The  fluid  is  deli- 
vered by  cups,  or  small  scope-wheels^  which  revolve  in  a  water- 
tight trough  supplied  from  the  cask  or  cistern.  The  quantity  of 
fluid  taken  in  and  delivered  by  these  scope-wheels  is  regulated 
by  a  metallic  shroud  or  band,  which  passes  over  their  face,  and  is 
adjustable  so  as  to  increase  or  diminish  the  size  of  the  apertures. 
For  dressing  grass-land  this  machine  has  the  advantage  over 
common  liquid-manure  carts  of  depositing  it  with  perfect  imi- 
formity  throughout  the  space  passed  over,  as  the  discharging- 
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wbeelt  revolve  a  definite  number  of  times  in  ft  given  distancei  At 
whatever  pa^e  the  horse  may  travelling.  The  silver  medal 
was  adjudged  to  Mr.  Huckvale  for  his  perseverance  and  ingennitjr 
in  adapting  this  novel  idea  to  practical  uses. 

A  seed  hand-barrow  Was  exhibited  bj  Mr.  James  Smyth,  jun., 
of  Peasenhall>  for  the  more  accurate  sowing  of  small  seeds  by 
machinery  than  can  be  done  by  hand-scattering.  The  seed-boic 
covers  a  considerable  breadth  at  once ;  and  precisimi  of  delivery  is 
secured  by  cups>  instead  of  brushes^  which  are  the  more  usual 
but  less  exact  mechanical  means  used  for  meting  out  small  seeds 
by  the  drill.  The  revolution  of  the  cup-axis  is  derived  by  toothed 
gearing  from  the  barrow-wheel.  The  arrangement  is  highly  ere 
ditable  to  Mr.  Smyth ;  and,  by  reason  of  its  lightness,  cheapness, 
and  efficiency^  this  sowing-machine  will  prove  useful  to  the  small 
farmer. 

DnU'Pressers, — Ten  machines  for  forming  drills  by  pressure 
were  brought  forward  by  various  makers,  the  greater  number  oi  - 
th^  bearing  the  stamp  of  improvement^  particularly  as  adapted 
to  Uie  deposition  of  seed  and  manure.  After  a  careful  examina- 
tion, the  Society's  prize  of  10/.  was  awarded  to  Mr.  John  Caborn, 
of  Denton,  Grantham,  for  a  two-row  implement,  having  wheels 
3  feet  8  inches  in  diameter,  and  comprising  very  effective  arrange 
tnents  for  depositing  the  manure  in  the  trenches.  The  price  ot 
this  machine  is  also  moderate. 

Dihhlers, — The  collection  of  the  Earl  of  Ducie  contained  the 
dibbling  and  sowing  machine  with  five  wheels,  invented  by  James 
Wiknot,  rewarded  at  Liverpool,  and  described  in  that  Report. 
No  improvement  was  observed  on  the  original  specimen^  but  the 
machine  was  reported  as  gradually  coming  into  use. 

Mr.  Stratton,  of  Bristol,  exhibited  the  single-row  dibbling 
wheel  used  by  Mr.  Miles,  M.P.,  of  Kingsweston,  chiefly  for 
forming  the  holes  to  receive  the  seed  of  mangold-wurzel.  It  is  a 
tool  of  the  simplest  kind,  gives  mathematical  precision  to  the 
spaces  desired  between  the  plants,  and  is  represented  by  Mr. 
Miles  as  leaving  the  holes  quite  sufficiently  true  and  clear  for  the 
purpose.  It  consists  of  a  light  wheel,  furnished  on  the  rim  with 
dibbling  points,  set  at  equal  distances  from  each  other,  and 
making  holes  2  inches  in  depth.  The  wheel  is  comprised  in  a 
frame,  and  worked  by  a  man. 

Messrs.  Cottam  and  Hallen,  <rf  London,  produced  a  two-row 
dbbler,  with  wheels  3  feet  in  diameter,  the  principle  of  which  is 
precisely  similar  to  that  last-mentioned,  but  rendered  adaptable 
to  a  greater  number  of  purposes.  The  machine  is  entirely  con- 
istructed  of  light  iron.  The  dibble  points  are  adjustable  to  any 
distance  from  each  other ;  and  the  wheels  can  be  set  at  any  space 
flsimder  from  4  to  36  indies.    A  man  can  work  it  on  light  soils^ 
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and  it  has  a  pair  of  shafts  for  a  pcmy  on  stiffer  lands.  A  prenuam 
of  21.  was  adjudged  to  Messrs.  Cottam  and  Hallen  for  this  well- 
devised  implement. 

Horse-Hoes. — The  well-known  horse-hoe  of  Messrs.  R.  Garrett 
and  Son,  rewarded  both  at  Liverpool  and  Bristol,  was  exhibited 
with  improvements,  rendering  it  still  more  complete  in  its  fittings 
and  adaptation  to  follow  the  drill  in  the  various  forms  of  culture 
to  which  the  latter  implement  is  applied.  The  silver  medal  was 
awarded  for  these  improvements. 

A  silver  medal  was  also  given  to  Mr.  Joseph  C.  Grant,  of 
Stamford,  for  his  new  patent  steer8^;e-lever  horse-hoe,  which  vf- 
peared  to  possess  the  requisite  properties  for  cleaning  drilled 
crops.  It  is  provided  with  a  very  manageable  and  efficient  steer- 
age, and  a  lever  power  for  instantly  and  readily  raising  the  hoes 
from  the  ground. 

For  hoeing  and  scuffling  between  rows  of  turnips,  potatoes, 
&c.,  the  show-yard  abounded  with  implements,  most  of  them 
well  known,  and  constructed,  with  more  or  less  skilly  in  most  parts 
of  the  kingdom.  A  premium  of  3/.  was  given  to  Mr.  Joseph 
Scurrch,  of  Crakehall,  near  Bedale,  Yorkshire,  for  a  turnip  and 
potato  horse-hoe,  having  a  small  but  effective  lever-rake  attached 
to  it,  which  collects  the  weeds  as  they  are  hoed  down,  and  pre- 
vents them  from  growing  again.  The  rake  is  in  an  instant  freed 
of  its  collection  by  the  action  of  the  lever.  It  is  a  cheap  and  good 
implement 

Some  remarkably  well-made  tools  of  the  scuffling  kind  were 
also  exhibited  by  Mr.  William  Wood,  of  Knutsford,  Cheshire. 

Haymaking  Machines. — Mr.  Wedlake,  of  Hornchurch,  pro- 
duced a  spreading  or  tedding  machine,  for  which  the  silver  medal 
was  adjudged,  as  being  the  most  complete  of  its  kind  yet  exhi- 
bited. It  has  two  separate  cylinders,  with  a  ready  means  of  re- 
versing their  motion,  so  as  to  scatter  the  grass  in  the  usual  way  or 
leave  it  behind  in  rolls,  on  the  plan  of  Mr.  LovelPs  machine, 
rewarded  at  BristoL  This  faculty  of  reversing  the  motion  is  an 
advantage,  as  the  wet  heavy  grass  of  the  swath  requires  tossing 
and  spreading  evenly ;  whereas,  as  it  approaches  in  dryness  to  the 
state  of  hay,  the  more  quiet  action  of  turning  it  is  considered  to 
be  preferable,  less  seed  being  shaken  out.  The  Judges,  how- 
ever, have  ascertained,  from  several  farmers  using  and  highly- 
approving  these  machines,  that  there  is  still  room  for  improve- 
ment in  them.  The  journals  are  not  yet  sufficiently  secured 
against  clogging,  and  time  is  lost  in  freeing  them  from  grass.  An 
extensive  and  experienced  hay-grower  observes  that,  with  one 
horse,  and  changing  the  horse  every  three  or  four  hours>  Mr. 
Wedlake's  machine  will  strew  more  than  2  acres  of  newly-mown 
heavy  grass  per  hour^  in  a  manner  far  superior  to  the  hand ;  ami 
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that  he  considers  its  performance  fully  equal  to  the  work  of  20 
haymakers.  There  is  no  harvesting- machine  yet  introduced  which 
economises  labour  to  such  an  extent,  or  tends  to  save  a  crop  so 
surely^  as  the  mechanical  haymaker^  and  it  is  very  desirable  that 
the  manufacturers  should  use  every  exertion  to  remedy  such  de- 
fects as  may  abridge  the  utility  of  so  valuable  an  implement. 

Horse- Rakes.  —  Several  horse  hay-rakes  were  exhibited,  but 
the  Judges  adhere  to  the  opinion  formerly  expressed,  that  none 
of  them  excel  the  patent  rake  of  Mr.  Joseph  C.  Grant,  of  Stam- 
ford, rewarded  at  Liverpool  and  Bristol,  which  was  again  pro- 
duced by  him,  with  improvements  tending  to  secure  its  more  per- 
fect action,  durability,  and  convenient  management. 

Horse- Engines.  — The  horse-engine,  or  horse-work,  as  this 
machine  is  more  commonly  but  incorrectly  named,  has  become 
— ^where  steam  is  not  used — indispensable  as  a  prime  Inover 
of  barn-machinery,  more  particularly  as  applied  to  threshing- 
machines  and  chaff-cutters.  For  these  and  other  purposes  it  is 
extensively  and  economically  used,  whether  fixed  or  as  travelling 
from  farm  to  farm  on  hire.  The  Judges  have  to  notice  the 
production  of  two  novelties  in  this  class  by  Messrs.  Ransome. 
The  first  was  an  arrangement  of  the  travelling-engine,  which 
obviates  the  necesnty  of  unloading  it  from  the  carriage  or  re- 
moving the  wheels.  By  these  means,  too,  the  main  shaft,  which 
communicates  the  power  to  the  object,  is  kept  above  the  horses' 
backs,  so  that  they  pass  under  instead  of  having  to  step  over 
the  shaft,  as  on  the  common  plan.  The  second  had  a  more 
important  purpose  in  view ;  viz.,  the  establishing  a  kind  of  inter- 
mediate mechanism,  planted  between  the  engine  and  the  objects 
to  be  set  in  motion,  from  which  (without  disturbing  the  engine 
or  any  machine  applied  to  it)  any  other  machine  may  be  driven, 
and  at  any  part  of  the  bam  which  may  be  most  convenient  for 
its  use.  It  would  occupy  too  much  space  to  attempt  to  de- 
scribe this  arrangement ;  nor  could  it  be  done  justice  to  without 
drawings.  Suffice  it  to  say  that  the  purpose  was  accomplished  in 
a  simple  and  satisfactory  manner.  This  contrivance  for  diverging 
power  in  various  directions  will  be  found  useful  where  it  is  de- 
sirable to  put  in  motion  several  machines  at  the  same  time  by  the 
same  horse-engine,  provided  tio  one  of  them  requires  a  greater 
force  than  one  horse :  thus,  the  chaff-cutter,  the  turnip-cutter, 
and  the  domestic  flour-mill,  or  a  pump,  &c.,  may  be  driven  toge- 
ther or  separately.  There  is  certainly  no  part  of  the  farmer*s 
establishment  which  more  commonly  needs  a  thorough  revision 
than  that  devoted  to  his  barn-operations.  It  is  too  often  formed 
without  plan ;  is  too  often  devoid  of  systematic  arrangement ;  and 
seems  rather  to  resemble  an  incongruous  mixture  of  things  of  no 
value,  than  of  mechanism,  in  the  disposition  of  which  space  and 
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method  should  be  considered  as  elements  of  the  first  conseqvence. 
As  an  appliance  to  palliate  existing  defects  of  this  nature>  and 
as  the  germ  of  a  superior  system  of  mechanical  arrangement  in 
bams>  Messrs.  Ransome*s  contrivance  merits  the  highest  com- 
mendation. 

Steam- Engines.-^Thd  truth  of  the  last  remarlcs  will  receive 
the  acknowldgment  of  all  those  agriculturists  who  have  applied 
or  desire  to  substitute  fixed  steam-engines  for  manual  or  horse* 
power^  as  the  prime  mover  of  their  barn-machinery.  Then  it  is 
that  the  disadvantage  of  crippled  space  and  previously  bad 
arrangements  becomes  prominently  apparent>  from  the  difficulty 
of  connecting  the  power  with  the  machines^  in  such  manner  as  to 
unite  economy  of  outlay  with  convenience  as  respects  the  fold  and 
«tack  yards.  These  are  points  especially  deserving  of  study  by 
persons  erecting  new  farm-buildings. 

The  show-yard  contained  six  well-constructed  steam-engines» 
three  of  which  were  of  the  travelling  Idnd ;  and  two  of  these  were 
set  to  work  at  Mr.  White  s,  of  Rough  Heanor.  A  premium  of 
10/.  was  awarded  to  each  of  the  exhibitors— Mr.  William  Cam- 
bridge^  of  Market  Lavington^  Wilts^  and  Mr.  Alexander  Dean, 
of  Birminghapi.  The  Judges  cannot  presume  to  pronounce  an 
opinion  as  to  the  comparative  merits  of  these  engines,  to  deter^ 
mine  which  would  require  a  longer  and  much  more  severe  trial 
than  they  were  able  to  submit  them  to.  Both  appeared  to  pos- 
sess the  qualifications  necessary  for  good  wcurking  and  ss^ety. 

It  will  be  in  the  recollection  of  the  Society  that  the  first  porta* 
ble  steam* engine  which  appeared  at  any  of  their  meetings  (and> 
it  is  believed,  the  first  of  the  kind  introduced  to  the  notice  of  the 
agricultural  world)  was  that  exhibited  at  Liverpool,  in  1841,  by 
Messrs.  Ransome ;  of  the  performance  of  which,  during  a  short 
period,  a  separate  report  was  made.  This  engine>  on  the  disc* 
principle,  was  afterwards  converted  into  a  locomotive,  and  again 
tried  at  the  Bristol  Meeting,  in  conjunction  with  a  traveling  engine 
by  Mr.  Cambridge,  and  both  received  premiums.  The  Judges 
may  now  report  that  the  manufacture  and  use  of  travelling  steam- 
engines  is  become  a  systematised  business.  In  Lincolnshire, 
steam-engines  both  fixed  and  portable  are  becoming  general  on 
large  farms«  They  are  also  let  on  hire.  The  charge  made  for 
threshing  is  necessarily  dependent  on  the  quantity  of  grain  capable 
of  being  threshed  out  in  a  given  time,  and  whether  the  straw  has 
been' reaped  or  mown ;  also,  in  some  degree,  on  the  amount  of 
work  to  be  done.  It  will  be  useful  to  the  Members  of  the 
Society  to  be  informed  that  the  hire  of  engines  for  wheat  and 
barley  threshing  varies  between  la,  and  Is.  ^d,  per  quarter,  in- 
cluding the  wages  of  the  engineer  and  the  feeder  of  the  machine; 
the  farmer  usually  finding  coal  and  the  assistant  bands.  Th» 
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traveUing  tteam-engme  is  also  employed  to  give  motion  to 
drainiag  and  other  apparatas^  which  may  only  require  to  be  put 
into  occasional  activity.  Incidentally  to  this  subject  it  may  be  of 
oonsequenoe  to  observe  that  the  Judges  have  ascertained  that  the 
Yorluiiire  Fire  Office  virill  insure  at  3  per  cent  virhere  these 
engine^  are  used ;  their  usual  charge  being  2  per  cent.  It  is  be- 
lieved that  other  Offices  effect  assurances  at  the  same  rate.  It  is 
the  opinion  of  the  Judges^  from  the  attention  they  have  given  to 
the  furnace  and  boiler  arrangements  of  these  engines,  that  little 
or  no  danger  is  to  be  apprehended  from  their  use ;  and  that,  by 
proper  representation  and  inspection,  all  the  fire-offices  would 
^leedily  release  the  farmer  from  a  tax  which  bears  heavily  upon 
lum  and  the  machine-maker.  At  the  same  time  it  behoves  the 
employe  to  satisfy  himself  that  the  engineer  adopts  the  best 
known  precautions  against  the  issue  of  sparks  or  flame.  Coke 
is  a  better  and  safer  fuel  for  these  engines  than  coal ;  it  is  also 
cheaper  wherever  it  can  be  prpcured  at  only  one-fourth  higher 
price  than  coal,  weight  for  weight 

ThretHng-Mcxhirm. — Two  of  these  machines  were  selected 
for  trial,  and  taken  out  to  Mr.  White's  farm.  One  of  them,  con- 
structed by  Mr.  Cambridge,  was  driven  by  his  own  travelling 
steam-engine,  exerting  probably  at  the  time  a  power  of  about 
three  horses.  The  performance  of  both  threshing-machine  and 
engine  was  satisfactory  to  the  Judges,  and  creditable  to  their 
mtJcer.  It  will  not  be  expected  that  the  Judges  can  assign  the 
cost  of  threshing  by  steam  from  such  short  experiments  as  they 
are  able  at  any  time  to  superintend.  The  yield  is  so  dependent 
on  the  condition  and  quality  of  the  straw  and  corn  to  be  threshed, 
that  no  rule  of  produce  can  be  safely  quoted  in  terms  of  the  power 
and  time  expended.  The  average  rate  of  hire,  which  includes 
that  of  the  threshing-machine,  has  been  already  cited,  to  which 
will  have  to  be  added  the  cost  of  fuel,  a  variable  but  small  item 
per  quarter,  and  that  of  the  assistant  hands.  On  obtaining  these 
facts  from  the  makers,  the  farmer  will  be  able  to  determine  the 
economy  of  steam-threshing  in  his  own  locality,  compared  with  the 
flail  or  the  horse-engine. 

A  wheat  threshing-machine  by  Messrs.  Ransome  was  distin- 
guished by  some  novelties  which  deserve  notice.  It  was  driven 
by  the  horse-engine  previously  referred  to  as  haring  the  con- 
necting shaft  over  head.  Its  chief  characteristics  consist  in  an 
arrangement  of  the  beaters,  so  that  they  are  fed  with  the  straw 
and  ears  in  a  horizontal  instead  of  a  vertical  direction,  by  which 
means  the  straw  is  delivered  flat,  straight,  and  unbroken.  Thus, 
the  straw  after  being  threshed  issues  in  a  state  ready  for  imme- 
diate tying  up.  The  machine  is  also  furnished  with  a  cmtrivance 
fur  conveyii^  and  shaking  the  i^raw.    The  Judges  cannot  but 
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highly  Qommend  Messrs.  Ransome^s  efforts  and  ingenuity  in  per- 
fecting a  species  of  threshing-machine  more  particularly  coveted 
by  fanners  residii^  near  large  towns,  to  whom  the  producdon  of 
clean  unbroken  straw  is  frequently  an  object  of  more  importance 
than  the  threshing  out  the  greatest  possible  quantity  of  grain  in  a 
given  time. 

Com  Cleaners. — The  collection  of  these  machines  was  larger 
than  at  any  previous  meeting,  but  the  Judges  take  occa^on  to 
remark  that  some  of  them  bore  rather  the  external  appearance 
and  polish  of  cabinet-work,  or  articles  of  household  furniture, 
than  of  serviceable  barn-tools.  Good  workmanship  is  as  im- 
portant to  the  efficiency  of  the  light  winnowing  machine  as  it  is 
to  the  sturdy  horse  or  steam  engine ;  but  there  cannot  be  worse 
taste  in  mechanism  than  the  overloading  it  with  finery.  The 
good  sense  of  farmers  is  pretty  sure  to  cause  them  to  leave  such 
things  in  their  makers*  hands  rather  than  to  transfer  them  to 
their  barns.  Many  exo^ent  implements  of  this  nature  were, 
however,  exhibited,  and  after  trial  a  premium  of  5^.  was  awarded 
to  Mr.  Bryan  Millington,  of  Asgarby,  near  Sleaford,  for  a  ma- 
chine which  united  simplicity  of  construction  with  usefulness. 
Its  distinguishing  advantage  consisted  in  the  first  operation  termed 
chaffing,  which  it  effected  with  great  celerity,  producing  a  dean 
sample  of  com. 

A  silver  medal  was  given  to  Mr.  John  Newham,  of  Kegworth, 
Leicestershire^  for  his  double-blast  winnowing-machine  with 
stamped  riddles.  Both  these  adaptations  are  medianically  good, 
and  do  credit  to  the  constructor. 

Mr.  John  Cabom,  of  Denton,  Grantham,  also  exhibited  a 
double-blast  winnowing-machine,  exceedingly  well  got  up. 

Mr.  Joshua  Cooch,  of  Harlestone,  near  Northampton,  pro- 
duced a  superior  barley-hummeller  connected  with  a  winnowing- 
machine,  and  supplying  itself  by  an  elevator.  It  is  a  matter  of 
surprise  that  thu  welUknown  and  useful  auxiliary,  the  elevator, 
is  not  more  frequently  applied  to  bam-work.  The  power  re- 
quired by  it  is  a  mere  bagatelle,  scarcely  indeed  appreciable  by 
the  man,  and  it  saves  much  severe  labour.  A  premium  of  3/. 
was  awarded  to  Mr.  Cooch  for  this  useful  combination. 

Crushing  and  Splitting  Mills. — Two  prizes  were  adjudged  io 
this  class  after  a  minute  examination  of  the  numerous  specimens 
exhibited,  and  the  trial  of  many  of  them.  A-premium  of  5/.  was 
awarded  to  Mr.  James  Spencer,  of  Hopton,  near  Wirksworth, 
Derbyshire,  for  his  oat  and  bean  mill ;  and  the  silver  medal  to  the 
Earl  of  Ducie  for  a  crusher  invented  by  Mr.  Ridiard  Clybum. 
The  first  was  a  remarkably  well  constructed  and  effective  machine 
on  the  horizontal  fluted  roller  principle.  Mr.  Clybum's  implement 
consists  of  two  rollers  of  different  diameters  having  a  series  of 
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vertical  grooves  turned  in  each  of  the  form  of  a  V,  and  working 
into  each  other.  By  reason  of  the  difference  in  velodty  ^ven  to 
these  rollers  a  braising  action  takes  place^  and  any  species  of 
grain  is  reduced  to  the  desired  state  of  fineness,  which  can  be 
r^^lated  by  approaching  or  withdrawing  the  rollers  from  each 
other.    It  is  an  excellent  machine. 

Cahe  Crushers- — A  premimn  of  5/.  was  awarded  to  Mr.  Rich- 
ard Homsby,  of  Grantham,  for  his  conical-pointed,  case-hard« 
ened,  tooth^  crusher,  which  had  every  appearance  of  being  as 
durable  as  it  proved  to  be  eff^tive  on  trial. 

Chaff-Cutters.  —  This  universally-used  implement  was  pro- 
duced of  all  dimensions  and  powers,  whether  suitable  to  the  pur- 
poses of  the  smallest  stable  or  the  largest  farm.  A  prize  of  32.  was 
awarded  to  Mr.  James  Smith,  of  Gloucester,  for  a  chaff-cutter  of 
medium  size,  power,  and  price^  which  possessed,  in  the  opinion 
of  the  Judges,  very  good  provision  against  choking  in  the  feed,  as 
well  as  the  means  of  regulating  the  length  of  cut  to  great  nicety. 
The  same  maker  also  exhibited  a  combined  corn-crusher  and 
chaff-cutter,  commendable  to  those  who  may  prefer  one  machine 
to  two  separate  ones. 

Tlie  powerful  chaff-cutters  exhibited  by  the  Earl  of  Ducie  and 
Messrs.  Ransome  (both  of  which  had  undergone  considerable 
improvements  since  the  Bristol  meeting)  were  selected  for  trial 
at  Mr.  White's  farm.  The  former  was  driven  by  Mr.  Dean's 
travelling  steam-engine,  presumed  to  be  exerting  a  power  of  from 
two  to  three  horses,  under  which  circumstances  the  spiral  knife- 
barrel  made  about  500  revolutions  per  minute,  and  cut  at  the  rate 
of  about  $228  bushels  of  wheat-straw-diaff  per  hour.  Messrs.  Ran- 
some*s  machine  was  worked  by  their  horse-engine  with  two  horses, 
the  knife-wheel  making  about  250  revolutions  {ler  minute,  and 
cutting  at  the  rate  of  about  112  bushels  per  hour.  No  very  nice 
judgment  can,  however,  be  formed  of  the  expenditure  of  power 
for  the  work  done  when  two  different  agents  are  employed,  as  the 
horse  and  steam ;  but  it  was  safe  to  conclude  that  Lord  T)ucie*s 
implement  required  the  least  force  for  equal  effect,  and  was 
capable  of  sustaming  the  velocity  given  to  it  without  derangement 
or  danger.  The  spiral  knives  are  also  very  readily  sharpened 
without  removing  them  from  the  barrel,  and  require  no  fresh 
adjustments,  wh^h  are  no  slight  reconmiendations  of  the  imple- 
ment For  these  reasons  the  Society's  prize  of  10/.  was  awarded 
to  the  Earl  of  Ducie. 

Messrs.  Ransome's  machine,  which  had  received  valuable  im- 
provements (patented  by  Mr.  Charles  May,  one  of  their  firm),  by 
which  its  durability  is  increased,  the  feeding  improved,  and  the 
cut  rendered  cleaner  and  more  effective,  merits  high  commendation 
and  confidence  in  its  use  as  the  best  plain  knife  chs^-cutter  yet 
exhibited. 
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Com  and  Meal  MiUs.-^A  large  aMortment  of  donmlic  hand- 
mills  was  exhibited  by  Mr.  Alexander  Dean,  of  Birminghain,  the 
grinding  parts  of  which  were  composed  of  metallic,  French-barr, 
and  grey-stone  materials.  Mr.  Dean's  attention  to  this  subject 
and  his  good  workmanship  deserve  the  encouragement  of  agii- 
culturistjs.  Several  of  his  mills  were  applied  to  the  force  of  small 
steam-en^nes  as  well  as  horse-power.  The  Ja^;e8  were  unable 
to  determine  between  the  respective  merits  of  Mr.  Dean's  metallic 
and  French  burr  mills^  and  of  a  metallic  mill  recently  invented 
by  Mr.  Luke  Herbert  of  Dover,  exhibited  by  Messrs.  Bansome 
and  other  manufacturers.  Mr.  Grabum  has  undertaken,  at  the 
request  of  the  Council,  to  submit  a  specimen  of  these  mills  to  a 
lengthened  trial  in  his  household,  and  to  report  on  their  respective 
qualities  and  performance. 

Com  Weighers  and  Meters. — The  nlver  medal  was  adjudged 
to  the  Earl  of  Dude  for  a  self^registering  oom-meter  invented  by 
Mr.  Richard  Clybum.  This  is  a  well-contrived  and  useful  in- 
strument, and  will  be  appreciated  by  feeders  of  stock,  &c.,  as 
conducing  to  exactness  of  measure,  diminishing  the  chance  of 
robbery,  and  obviating  mistakes  of  count,  as  the  quantity  ab- 
stracted from  the  granary  must  pass  through  the  machine  and  be 
registered  on  the  dials,  which  are  calculated  to  denote  80  bushels 
in  measures  of  a  quarter  of  a  peck  each. 

A  simple  corn-weighing  machine  was  exhibited  and  invented 
by  Mr.  Colvile,  M.P.,  but  as  it  was  not  furnished  with  a  self- 
registering  apparatus,  its  utihty  is  bounded  as  compared  with  the 
foregoing.  Nevertheless,  when  it  is  wished  to  give  small  deter* 
minate  weights  of  grain  to  animals,  in  preference  to  mea^iure,  and 
without  regard  to  a  mechanical  record  of  them,  this  little  instru* 
ment  will  be  found  to  answer  the  purpose. 

Turnip  Cutters, — A  number  of  these  implements  appeared  in 
the  show-yard^  the  best  of  which  seemed  to  partake  more  or  less  of 
the  well-known  principle  introduced  by  Mr.  Gardner.  A  priae  of 
2/.  was  awarded  to  Mr.  Thomas  Wedlake,  of  Homchurch,  for  a 
machine  provided  with  extremely  simple  means  for  cutting  two 
sizes  of  slice  for  beasts  and  sheep,  which  is  effected  by  reversing 
the  motion  of  the  cutting-cylinder,  and  turning  over  a  plate  in  the 
feed-box,  which  directs  the  roots  to  one  or  other  side  so  as  to 
subject  them  to  the  action  of  the  different  knives  fixed  on  the 
cylinder. 

Root  Graters. — Two  machines  were  exhibited  for  grating  tur- 
nips and  other  bulbous  roots  to  a  pulp  or  very  small  particles,  by 
Mr.  E.  Moody,  of  Maiden  Bradley,  Wilts,  and  Mr.  John  Green, 
jun.,  of  Newtown,  Worcester.  It  is  urged  by  these  gentlemen 
that  there  is  considerable  economy  in  so  redudng  mangold- 
wurzel,  carrots,  and  turnips  as  to  mix  them  more  intimately  with 
hay  and  straw  chaffy  they  assert  that  cattle  eat  the  mixture  more 
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greedily^  and  tlm?e  better  on  it,  than  when  the  roots  are  given 
separately  with  the  chaff.  As  the  parties  were  not  present,  the 
Judges  did  not  try  these  implements.  They  may  observe  that  the 
practice  of  grating  roots,  rather  than  slicing  them,  is  said  to  obtain 
very  much  in  the  United  States. 

Cider  Jfiff.— The  silver  medal  was  awarded  to  Mr.  Alexander 
Dean,  of  Birmingham,  for  a  new  cider-mill  manufactured  by  him^ 
and  invented  by  Mr.  James  Ashwid,  of  Bretforton,  Worcester- 
shire. This  implement  is  in  fact  a  crusher  or  squeezer,  being 
furnished  with  a  piston  worked  horizontally  in  a  substantial 
wooden  box,  from  which  the  apples  are  discharged,  in  the  state  of 
pulp.  Mr.  Ashwid  describes  its  mode  of  use  and  effects  as 
follows : — I  drive  it  by  a  one  or  two  horse  power  used  for  chaff- 
cutting,  &c.,  and  place  it  as  near  the  cellar  as  convenient.  It 
requires  two  women— one  to  carry  fruit  from  the  heap  and  throw 
into  the  hopper,  the  other  to  regulate  the  feeding  with  her  hands ; 
two  men  to  remove  the  pulp  and  press  it  through  haircloths,  the 
same  as  with  the  old  mills ;  and  (Mie  man  to  carry  and  tun  the 
dder.  The  quantity  of  fruit  it  is  capable  of  reducing  varies,  ac- 
cording to  its  ripeness,  from  300  to  400  bushels  per  day,  and  pro- 
duces from  800  to  1000  gallons  of  juice.  Several  of  my  neigh- 
bours have  already  bespoken  the  use  of  my  mill  for  the  present 
year  who  have  seen  the  efficiency  of  its  work  a:nd  the  superior 
way  in  which  the  cider  keeps  from  it.  I  also  tried  it  last  winter 
ibr  pulping  turnips  and  potatoes  for  pig-feeding,  and  found  it  most 
economical.  The  juice  is  not  sque^ed  out  by  it,  but  the  pulp  is 
beaten  up  to  about  the  consistence  of  paste,  which  I  mix  with 
barley  or  bean  meal,  and  find  the  pigs  feed  much  faster  than 
when  mixed  with  water.''  This  new  machine  was  very  well  got 
up  by  Mr.  Dean^  and  accommodated  to  manual  as  well  as  animal 
or  steam  power.  It  has  been  represented  to  the  Judges  that  the 
grating  of  apples  is  much  preferred  in  America  for  cider-making 
to  the  old  roIling*mill ;  the  saccharine  matter  being  much  better 
evolved  by  grating,  and  the  pips  in  great  measure  reduced.  This 
may  be  worth  the  attention  of  cider-mill  manufacturers. 

Potato  Washers. — Mr.  Crosskill  produced  a  machine  for  wash- 
mg  and  raising  potatoes  out  of  the  water,  which  was  deemed  to 
be  the  best  in  the  exhibition. 

Steaming  Apparatus. —  The  Society  had  called  attention  to 
improved  steamers  for  roots.  Five  sets  were  exhibited:  after 
examining  which  a  premium  of  5/.  was  awarded  to  Mr.  James 
Richmond,  of  Salford,  for  a  very  complete  apparatus,  particularly 
in  its  fittings,  as  regards  safety,  the  supply  of  water,  &c.  In 
respect  of  cost  it  is  moda^« 

Feedimf  Apparatus. — The  silver  medal  was  adjudged  to  Mr. 
Uill>  of  Brierley  Hill  Iron- Works,  near  Dudley^  for  his  very  ex- 
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cellent  iron  cow-cribs  and  theqvcribs  on  wheels.  His  collectioci 
also  contained  numerous  other  articles  of  a  similar  descriptioD, 
which  deserve  the  highest  commendation  as  r^ards  moderste 
price,  lightness,  strength,  and  good  workmanship. 

A  fodder-preserver,  more  particularly  applicable  to  parks,  was 
exhibited  by  Mr.  James  Moorcroft,  of  Bratley,  near  Burton-on- 
Trent,  which  deserves  commendation  on  account  of  its  neat  ar- 
rangement, substantial  structure,  and  cheapness. 

Weighing  Machines. — Mr.  H.  G.  James,  Great  Tower  Street, 
London,  produced  two  weighing-machines  invented  by  M. 
George,  of  Paris,  which,  on  account  of  the  correctness  of  their 
principle,  were  considered  to  merit  the  Society's  enconragementy 
and  a  premium  of  10/.  was  awarded  for  them.  It  would  require 
more  space  than  can  be  devoted  to  this  subject  to  explain  the 
causes  of  error  incident  to  all  weighing-machines  hitherto  made, 
and  from  which  Mr.  James's  are  free.  The  principle  is  mathe- 
matically correct,  and  mechanically  carried  out,  as  is  proved  by 
placing  the  object  to  be  weighed  on  any  part  of  the  sode-board, 
when  it  will  be  found  to  be  balanced  by  the  same  we^t 
Scale-boards  of  the  largest  dimension  maj  be  used:  and  it  n 
hoped  that  by  means  of  this  invention  agriculturists  will  be  in- 
duced to  ascertain  the  relative  value  of  varieties  of  food  in  the 
fattening  of  cattle,  by  frequently  placing  them  on  the  weighing- 
machine,  which  will  indicate  the  weight  of  the  largest  ox,  or 
loaded  cart,  with  as  much  accuracy  as  the  sack  of  com  or  still 
lighter  objects. 

Fire  and  Garden  Engines, — A  number  of  these  eminently  useful 
machines  were  exhibited.  To  one  hand-engine  in  particular,  in- 
vented by  Mr.  J.  Read,  Regent  Circus,  Piccadilly,  Londcm,  the 
Judges  desire  to  invite  attention,  as  uniting  convenience  as  respects 
the  garden,  with  very  considerable  power  in  case  of  fire  in  dwell- 
ing, out  houses,  &c.  With  four  men  it  will  discharge  20  gallons 
of  water  per  minute,  to  a  distance  of  60  feet,  a  quantity  which  may 
often  ser^'c  to  arrest  an  incipient  fire.  The  valves  are  solid  and 
spherical,  and  may  be  pronounced  as  at  all  times  in  order  for  use, 
so  little  liable  are  such  valves  to  get  out  of  repair.  It  is  very  light, 
is  moved  on  two  good-sissed  wheels,  and  will  pass  through  ordinary 
doorways.  By  an  arrangement  of  the  levers  it  is  readily  reduced 
to  the  power  of  a  single  man  and  adapted  to  horticultural  use. 

A  very  powerful  pump  was  applied  to  Mr.  Dean's  travellii^ 
steam-engine ;  a  combination  which  may  often  be  found  extremely 
useful  for  emptying  ponds,  draining,  irrigating,  &c.,  as  well  as  a 
fire-extinguisher. 

Ricks, — The  silver  medal  was  given  to  Mr.  John  Gillett,  of 
Brailes,  near  Shipston-on-Stonr,  for  a  valuable  and  cheap  little 
tool  termed  a  rick-venlilator.    The  very  simple  idea  of  boring  a 
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liole  perpendicularly  into  an  overheating  hay-rick  or  barley^ 
stack,  has  been  ingeniously  carried  into  practice  by  the  inventor. 
The  contrivance  consists  of  a  kind  of  auger  which  opens  its  road 
with  a  screwed  point,  and  withdraws  a  core  of  hay,  &c.,  leaving  a 
circular  hole  of  7  inches  in  diameter.  By  repeating  this  operation 
a  bole  is  quickly  pierced  to  nearly  the  bottom,  but  not  quite 
through  the  rick.  The  Judges  have  been  informed  that  the  holes 
thus  made  remain  firm  and  open,  and  that  the  anticipations  in- 
dulged in  the  show^yard  of  the  effectiveness  of  the  invention  have 
been  fully  verified  in  practice. 

A  silver  medal  was  also  awarded  to  Mr.  George  Parsons,  of 
West  Lambrook,  Somerset,  for  a  mode  of  raising  and  depressing 
a  voof  over  a  rick.  The  roof  is  constructed  of  light  timber  on 
the  truss  principle,  and  covered  with  some  species  of  impermeable 
cloth.  The  rick  is  made  around  a  post  or  pillar,  having  a  coarse 
threaded  screw  of  cast-iron  6xed  upon  it  The  centre  of  the  roof 
is  furnished  with  a  nut,  so  that  by  turning  the  roof  round  it  ascends 
or  descends  upon  the  pillar.  Much  constructive  ingenuity  was 
evinced  by  the  author  of  this  contrivance,  which  is  superior  in 
many  respects  to  the  common  Dutch  bam,  though  it  may  be 
found  too  costly  as  a  fixture  in  stack-yards. 

The  Society's  offered  prize  of  20/.  for  the  best  and  cheapest 
stack- covering  was  not  adjudged. 

Fidd-mndries. — Elxtensive  assortments  of  iron^fencing,  gates, 
seats,  &c.,  were  exhibited.  The  silver  medal  was  well  merited  by 
Mr.  Hill,  of  Brierley  Hill  Iron- Works,  near  Dudley,  for  his 
wrought-iron  farmer^s  field  gates  with  cast-iron  posts,  manufac- 
tured and  sold  by  him  at  the  low  price  of  28j.  These  were 
selected  as  more  especially  deserving  the  notice  of  agriculturists 
(in  addition  to  the  cow  and  sheep  cribs  before  mentioned)  on 
account  of  their  remarkable  lightness  and  stifi&iess,  which  give 
assurance  of  durability.  Many  other  field  articles  by  the  same 
maker,  such  as  hurdles,  deer  and  cattle  fencing,  &c.,  were  con- 
structed with  equal  attention  to  strength  and  moderate  cost. 

A  silver  medal  was  awarded  to  Mr.  C.  K.  Colvile,  M.P.,  of 
Lttllington,  near  Burton-(m-Trent,  for  his  invention  of  a  useful 
wrought-iron  wheelbarrow,  arranged  with  a  furnace  and  melting- 
pot,  to  transport  gas-tar  for  paying  over  palinss,  &c. 

Mr.  Joseph  Hall,  of  Cambridge,  produced  a  new  tool  called  a 
weed  and  bush  extractor,  which  is  an  ingenious  combination  of  the 
lever  with  a  gripper  for  drawing  out  tap-rooted  weeds,  or  stocking 
up  fences*  The  implement  is  handy  in  use,  and  adapted  both  in 
strength  and  price  to  the  object  for  which  it  may  be  required. 
.  The  silver  medal  was  given  to  Mr.  Hall  for  this  invention. 

Waggcm,  Carts,  ^c. — Four  premiums  were  adjudged  to  ex- 
hibitors in  this  department>  and  though  the  show-yard  contained 
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specimens  yehides  which  had  psrtaken  but  little  of  modem 
impiwementj  no  prerions  exhibition  approached  the  present 
either  in  the  variety  or  excellence  of  tnany  of  the  carria^^ 
adapted  to  the  numerous  uses  of  the  agriculturist  Amount  the 
builders  of  these  implements  Mr.  Richard  Strattcm^  of  Bristol, 
shines  conspicuously. 

To  him  the  Society's  prise  of  20/.  was  awarded  for  his  spring- 
wa^on  on  the  equirotal  cross-lock  principle,  referred  to  in  the 
Bristol  report.  On  the  preset  occasion  it  was  improved  in  its 
details,  mounted  on  springs,  and  furnished  with  Thatcher^s  breaks. 
It  will  be  understood  that  the  {bre->wbeels  are  of  the  same  size  as 
the  hind  ones,  which  must  considerably  diminish  the  drausfht. 
It  had  a  pole,  driving-seat>  foot*board,  and  patent  axles.  Mr. 
Stratton  estimates  the  saving  in  draught  arising  from  springs  as 
equal  to  30  or  35  per  ceift.^  in  which  opinion  he  is  borne  out  by 
well-known  experiments.  This  waggon  turns  in  a  sufficiently 
small  space ;  and  the  adapting  such  a  carriage  to  the  general  pur- 
poses of  road  and  field  does  the  highest  credit  to  Mr.  Stratton  as 
a  builder  and  mechanician.  In  price  it  did  not  exceed  that 
attached  tq  several  ancient  clumsy  waggons  exhibited. 

The  same  maker  also  produced  a  variety  of  other  waggons,  as 
well  as  single-horse  carts  on  springs,  applicable  to  general  or 
more  special  uses ;  and  the  Judges  have  to  notice  with  high  com- 
mendation a  market  and  family  cart  on  springs,  the  arrangements 
and  finish  of  which  were  of  the  first  style  of  workmanship.  The 
observation,  however,  may  be  made  that  some  small  deduction 
from  the  comforts  of  this  vehicle  may  be  advisedly  spared  in 
order  to  reduce  it  safely  below  the  duty  price. 

The  silver  medal  was  adjudged  to  Mr.  Stratton  for  a  low 
manure  tipping-cart,  with  a  liquid^manure  cistern  body  to  fit. 
This  cart  combines  a  number  of  excellent  properties.  The  cranked 
axles  so  reduce  the  height  of  the  cart-chest  from  the  ground  as 
greatly  to  diminish  the  labour  of  filling.  The  chest  tips  upon 
the  line  of  the  axles,  which  is  the  only  true  place  for  effecting 
that  operation ;  and  it  is  retained  in  place  by  a  spring-catch,  or 
adjusted  to  any  angle  for  discharging,  in  the  simplest  and  safest 
manner.  The  liquid-manure  body  is  5  feet  long,  by  3  feet 
3  inches  wide,  and  20  inches  deep,  containing  about  169  gallons, 
or  about  15  cwt. ;  which,  with  the  weight  of  the  body,  pump,  &c., 
brings  the  whole  to  about  23  cwt.,  and  therefore  within  the  power 
of  a  single  horse.  The  removal  of  one  body  and  affixing  the  other 
is  performed  with  the  greatest  ease  by  one  man.  This  adaptation 
of  solid  and  liquid  manure  bodies  to  the  same  wheels,  axles,  and 
shafts,  is  strongly  recommended  to  the  attention  of  agriculturisU. 

Mr.  Daniel  Coombes^  of  Shipton,  near  Burford,  Oxon,  intro- 
duced a  novelty,  by  rendeiing  two  single^horse  carts  convertible 
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into  a  waggdn^  so  that  the  purchaser  of  the  former  may  have  a 
waggon  at  his  disposal^  as  his  preference  may  dictate.  The  com- 
bination or  separation  of  these  carts  is  accomplished  very  quickly^ 
and  by  simple  means ;  and  it  was  considered  that  the  inventor 
well  merited  the  encouragement  of  5/.  awarded  to  him.  It  re«- 
quires  some  experience  to  ascertain  whether  the  carts  so  joined 
have  the  requisite  strength  in  the  centre^  when  loaded  as  a  waggon ; 
and  also  whether  the  place  of  junction  be  sufficiently  strong  to 
resist  the  lateral  strain  thrown  on  that  part  when  the  fore-wheels 
turn,  and  the  hind-wheels  are  fixed.  Having,  however,  overcome 
9o  much,  Mr.  Coombes  may  see  his  way  in  remedying  any  defects 
which  time  may  render  apparent. 

A  premium  of  10/.  was  adjudged  to  Mr.  A.  White,  of  Old 
Sleaford,  Lincolnshire,  for  his  spring  carriage  for  the  carrying  of 
linaeed-cake,  delivering  com,  and  other  uses.  This  vehicle  was 
famished  with  a  pole  and  driving  seat;  it  had  a  well-closed 
covet  removable  at  will ;  and  side-rails  for  converting  it  into  a 
harvest-waggon.  Its  usefulness  would  also  be  found  for  numerous 
other  purposes  in  a  farmer's  establishment* 

A  gig-carti  exhibited  by  the  Rev.  Thomas  SewelL  of  Nether 
Broughton,  near  Melton-Mowbray,  and  built  by  Mr.  Thomas 
Dutt^  of  Bungay>  Suffolk,  is  entitled  to  high  commendation  as 
uniting  peculiar  comfort  and  accommodation,  whether  for  family 
use,  or  the  transport  of  luggage,  &c  It  was  designed  and  finished 
in  a  superior  style,  and  its  price  under  duty. 

It  b  a  pleasing  task  to  have  to  record  such  rapid  improvement 
in  the  bonstructicm  of  implements  so  indispensable  to  the  agricul- 
turist as  those  of  which  the  horse  will  probably  ever  continue  to 
be  the  prime  mover.  The  economy  of  his  force  is  so  much  dimi- 
nished expense  to  his  employer.  It  was  noticed  in  the  report  of 
last  year's  exhibition  that  "  the  show-yard  did  not  furnish  a  single 
specimen  of  a  waggon  or  cart  on  springs."  On  this  occasion  no 
less  than  15  out  of  38  of  the  vehicles  exhibited  were  furnished 
with  them>  proving  that  the  Society  has  only  to  indicate  a  want, 
and  that  machine-makers  are  able  and  ready  to  supply  it. 

Carriage  Drags  or  Breaks.~The  silver  medsd  was  given  to 
Mr.  Charles  Thatcher,  of  Midsomer  Norton,  near  Ba^h,  for  his 
patent  self-regulating  self-acting  breaks,  applicable  to  carts,  wag- 
gons, and  vehicles  of  all  descriptions.  This  invention  was  re- 
warded at  the  Bristol  Meeting,  and  described  in  that  report,  since 
which  time  it  has  been  materially  improved  by  doubling  the  force 
of  the  horse's  pressure  on  the  wheel-nave,  and  therefore  increasing 
his  confidence  in  descending  hills.  The  Judges  took  the  oppor- 
tunity of  testing  its  powers,  and  the  sagacity  of  the  horse  in  trust- 
ing to  them,  by  causing  a  cart  furnished  with  these  breaks,  and 
heavily  laden  with  implements^  returning  from  Rough  Heanor  to 
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Derby,  to  be  turned  up  a  steep  bank  adjoining  the  road.  The 
horse  was  then  encouraged  to  descend  by  the  voice  of  his  driver, 
having  never  before  felt  the  breaks.  After  a  slight  hesitatioD, 
and  a  few  experimental  steps,  the  animal  seemed  to  acknowledge 
his  power  of  holding  the  load,  and  came  down  the  bank  as  steadily 
as  if  he  were  drawing  on  a  level.  Coaches  have  also  been  fitted 
with  this  simple  apparatus,  and  the  Judges  understand  that  the 
strangest  horse  unhesitatingly  avails  himself  of  it,  and  regulates 
his  resisting  force  with  remarkable  delicacy,  according  to  the 
greater  or  less  d^ec  of  the  declivity. 

Cart  Wheels  and  Tires. — Several  manufacturers  exhibited  set« 
of  wheels  and  axles,  for  one  of  which,  by  Mr.  Crosskill,  of 
Beverley,  the  silver  medal  was  awarded,  as  combining  good  work- 
manship with  cheapness. 

The  Judges  have  also  to  commend  the  ^  inch  ridged  tires 
applied  by  Mr.  George  Coates,  of  Richmond,  Yorkshire,  to  some 
well-made  carts  exhibited  by  him.  These  were  rolled  in  a  piecet» 
and*made  an  excellent  job. 

Harness  and  (rearing. — With  respect  to  harness  no  improve- 
ment of  moment  was  brought  to  the  observation  of  the  Judges. 

Under  the  head  of  gearing,  which  includes  the  methods  of 
connecting  or  coupling  animals  with  the  objects  to  be  put  in  mo- 
tion, Messrs.  Ransome  produced  some  new  patent  iron-trussed 
whippletrees,  remarkable  for  their  simplicity,  strength,  and  durable 
properties.  For  this  invention  the  silver  medal  was  adjudged. 
The  following  figures  will  at  once  convey  a  clear  idea  of  the 
structure  of  these  whippletrees,  which  are  altogether  composed  of 
light  wrought-iron.  Fig.  1  exhibits  them  as  connected  for  a  pair 
of  horses ;  fig.  2  shows  the  truss  in  the  centre ;  and  fig.  3  is  a 
section  through  the  centre,  to  a  scale  of  half  the  full  size,  repre- 
senting the  form  and  substance  of  the  bows  or  stretchers^  which 
are  welded  together  at  the  extremities,  leaving  an  eye  for  a  ring 
or  hook.  By  this  arrangement  immense  strength  is  derived  from 
light  materials^  and  many  delays  and  accidents,  which  attend  the 
fracture  of  the  wooden  articles  in  general  use>  will  be  avoided  by 
employing  these  metallic  dragging-bars. 


Fig.  I. 
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Fig.  a. 


Dairy  Implements. — Various  chnrns  were  exhibited  both  of 
the  upright  and  barrel  construction,  and  having  different  motions. 
The  Society's  prize  of  5/.  was  given  to  Mr.  William  Wood,  of 
Knutsford,  Cheshire,  for  the  adaptation  of  a  rotative  movement  to 
work  an  upright  churn.  It  was  ingeniously  and  conveniently 
managed  so  as  to  accommodate  a  female  in  the  sitting  posture. 

Six  cheese-presses  claimed  attention,  and  two  premiums  of  3/. 
each  were  awarded ;  one  of  them  to  Mr.  James  Smith,  of  Glou- 
cester, for  a  single  press,  and  the  other  to  Mr.  Richard  Stratton, 
of  Bristol,  for  a  double  press,  invented  by  Mr.  W.  James  Gingell. 
The  first  of  these  was  furnished  with  a  convenient  and  excellent 
pressing  power,  combining  the  continuous  action  of  the  lever  with 
that  of  a  screw  to  elevate  it  as  required,  so  that  the  weight  has 
never  to  be  released  in  order  to  raise  the  lever.  Cleanliness  is 
also  ensured  by  furnishing  the  screw-handles  with  wooden  hafts, 
in  order  to  prevent  the  dairywoman's  hands  from  toudiing  iron, 
which  is  represented  to  be  a  matter  of  no  slight  importance. 
Mr.  GingelPs  double  press  is  on  the  same  lever  principle  as  his 
single  one  rewarded  at  Bristol,  but  better  constructed,  and  is  a 
very  neat,  compact  machine.  The  Judges,  however,  are  disposed 
to  consider  the  compound  screw  and  lever  principle,  as  arranged 
by  Mr.  Smith,  to  possess  advantages  over  any  pressing  power  yet 
exhibited.  This  plan  may  possibly  be  made  applicable  to  the 
double  press  through  the  medium  of  one  screw,  which  would 
diminish  the  cost,  and  is  a  matter  worth  the  consideration  of  the 
inventor. 

Dynamometer. — A  dynamometer  on  a  new  construction,  invented 
by  Mr.  Clybum,  was  exhibited  by  the  Earl  of  Ducie.  This 
instrument  purported  to  possess  new  and  valuable  properties, 
and  has  been  referred  by  the  Council,  together  with  Messrs. 
Cottam  and  Hallen's  instruments,  to  a  future  and  more  correct 
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trial  than  either  time  or  the  condition  of  the  land  permitted  at 
the  meeting.  The  charge  of  comparing  and  reporting  on  thor 
respective  merits  has  b€^en  undertaken  bj  the  Duke  of  Rich- 
mond, Captain  Spencer^  and  Mr.  Jaques,  who  will  use  them 
in  succession. 

Modd  Map, — ^The  silver  medal  was  awarded  to  Mr.  John  Bailey 
Denton,  of  Southampton,  for  a  highly  ingenious  and  well  executed 
map  in  relief,  showing  the  superficial  variations,  water-courses, 
levels,  &c.,  of  an  estate  or  district.  An  ordinary  paper  map  can 
only  represent  truly  a  flat  superficies ;  and,  however  well  it  may  be 
executed  and  shaded,  such  a  map  cannot  convey  to  the  mind  any 
correct  idea  of  undulations,  depths  of  water- courses,  relative 
levels,  or  the  general  configuration  of  the  country.  Neither  are 
sections  of  much  aid  in  enabling  a  landed  proprietor  to  seize  and 
retain  in  his  memory  a  correct  image  of  all  those  terrestrial  phe- 
nomena by  which  many  of  his  agricultural  operations  must  be, 
and  are  in  reality,  governed.  The  multiplicity  of  sections  requi- 
site to  denote  such  data  at  a  glance  would  only  tend  to  confuse. 
It  has  been  Mr.  Denton*s  object,  in  contriving  the  raised  map 
submitted  to  the  Society,  to  place  under  the  eye  an  exact  minia- 
ture model  of  a  farm,  estate,  w  district,  so  that  it  shall  represent 
the  minutest  difference  in  level,  and  carry  on  its  surface  a  pictorial 
fac  sitnUe  of  its  character.  He  has  succeeded  in  giving  to  the 
surface  a  coating  which  renders  his  model  map  impervious  to 
water ;  and  he  repres^its  it  as  proof  against  shrinking,  praddng, 
or  warping.  In  fact,  it  carries  water  when  poured  upon  it,  by 
means  of  which  and  of  simple  accompanying  instruments,  the 
discovery  of  every  hydraulic  fact,  as  touching  outfalls,  the  proper 
courses  for  drains,  the  capability  of  distributing  water  collected 
by  drainage,  or  of  employing  it  as  power  for  farm  uses — as  has 
been  so  skilfully  accomplished  by  Lord  Hatherton — will  be 
greatly  facilitated.  The  surface  is  coloured  in  oils,  and  therefore 
admits  of  its  displaying  a  picture  of  the  particular  use  cm*  culture 
to  which  the  various  divisions  of  an  estate  or  farm  may,  at  any 
time,  be  appropriated ;  and  a  simple  method  is  applied  of  record- 
ing the  geological  stratification  as  ascertained  by  boring.  Mr. 
Denton  states  the  price  of  completing  these  maps  at  from  2^.  6<i 
to  3».  6cl.  per  acre.  In  awarding  the  Society's  silver  medal  for 
this  invention,  the  Judges  have  looked  at  it  not  as  a  mere  omsr 
ment  or  toy,  but  as  an  useful  auxiliary  to  the  agriculturist,  by 
assisting  hun  in  the  record,  study,  and  full  comprehensicm  of  the 
phenomena  of  that  surface  and  subsoil  upon  which  his  art  and 
cajHtal  are  expended. 

Drainer^ $  Level. — An  instrument  for  assisting  workmen  in 
giving  an  uniform  fall  to  drt^os  was  exhibited  by  the  inventor. 
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Mr.  A.  Notman,  of  Painswick,  Gloacesterthire,  and  rewarded 
with  the  silver  medal.  It  is  simple^  convenient,  and  possesses  the 
requisite  properties  to  ensure  accuracy.  The  use  of  levels  is 
chiefly  required  by  woricmen  habituated  to  drainage  where  the 
fall  is  but  slight,  and  the  length  of  cut  great.  In  such  localities 
extreme  exactness  may  be  obtained  by  means  of  Mr.  Notman*s 
level,  and  it  is  used  with  the  facility  which  the  nature  of  the  work 
demands. 

Domestic  Articles. ^The  principal  object  worthy  of  note,  be- 
sides the  hand-flour  mills  already  mentioned,  was  a  barrel  thrawl, 
or  stillion,  of  cast-iron,  furnished  with  a  very  simple  and  effective 
lever  apparatus  for  tilting  casks  without  shaking  their  contents. 
It  is  the  invention  of  Mr.  William  Hutchinson,  of  Derby,  to 
whom  a  premium  of  %L  was  awarded  for  this  omimodious  and 
durable  piece  of  cellar  furniture. 

Messrs.  Cottam  and  Hallen  exhibited  Mr.  Carson's  patent 
syringce  for  salting  and  curing  meat,  which  merits  trial  in  families, 
as  it  is  said  to  afford  a  more  speedy  and  efficacious  method  of 
impregnating  the  internal  parts  of  flesh  with  the  intended  pickle 
than  can  be  effected  by  steeping  the  mass  in  liquid,  or  covering 
it  with  salt  It  is  averred  that  meat  thus  treated  may  be  cooked 
the  same  day,  and  will  be  found  to  be  uniformly  and  perfectly 
prepared. 

Award  of  the  Gold  Medal — In  concluding  their  notice  of  this 
immense  and  splendid  show  of  agricultural  machinery,  the  Judges 
have  to  record  the  estimation  in  which  they  held  the  constructive 
skill  and  admirable  workmanship  displayed  by  Messrs.  Ransome. 
of  Ipswich.  The  Society's  gold  medal  was  awarded  to  these  me  • 
chanidans  as  an  acknowledgment  justly  due  to  the  merit  of  their 
varied  eoUection. 

JosiAH  Parkes. 
R.  S.  Geabubn* 
Geo.  Legard. 
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XXXVI.— On  tlw  Food  of  Plants.   By  Dr.  Fownbs. 

PRIZE  ESSAY. 

[It  may  be  proper  to  remark  that  aldioagh  ctrcumstancet  hare  prevented  the  pub- 
lication of  Uii«  Essay  until  the  present  time,  it  was  written  in  the  month  of  February, 
1842,  and  the  prise  adjudged  in  the  following  'December.  No  alteratiooi  of  any 
importance  have  since  been  made. — Geo.  Fownes.] 

The  subjects  proposed  by  the  Society  for  discussion  are  the 
following : — 

1.  The  sources  from  which  plants  derive  the  elements  of 
which  they  are  composed. 

2.  The  mode  in  which  farmyard  dung  s^engthens  the  growth 
of  agricultural  crops. 

3.  The  mode  in  which  other  manures^  either  singly  or  com- 
bined, act  on  vegetation. 

It  is  obvious  that  the  answer  to  the  first  of  these  questions 
must  afford  the  key  to  the  soluUon  of  the  others. 

The  inquiry  very  naturally  divides  itself  into  the  following 
sections : — 

1.  The  history  of  soils,  their  origin  and  chemical  nature. 

2.  The  structure  and  composition  of  plants,  more  especially 
the  latter ;  and 

3.  The  nature  of  the  materials  furnished  to  them  as  food  by 
the  earth  and  the  atmosphere,  and  the  modifications  of  these 
supplies  by  the  agency  of  man. 

The  Origin  and  Composition  of  Soils. 

The  hard  and  rugged  granite  rock ;  the  black  and  shapeless 
masses,  the  residue  of  the  fiery  torrents  of  melted  matter  which 
still  occasionally  pour  from  the  volcanic  vents  yet  existing  in 
many  parts  of  the  world ;  the  still  more  refractory  limestone ;  all, 
after  a  certain  and  very  variable  lapse  of  time,  imdergo  a  change 
which,  commencing  at  the  surface  and  travelling  inwards,  gra- 
dually covers  them  with  a  pulverulent  or  sandy  matter,  retentive 
of  moisture,  and  capable  of  receiving  the  roots  of  plants  and 
ministering  to  their  existence.  This  process  is  called  disin- 
tegration,*' and  is  one  partly  chemical,  partly  mechanical.  The 
solvent  powers  of  water,  more  especially  when  charged  with  car- 
bonic acid,  which  always  happens  to  a  greater  or  less  extent ;  the 
excretions  from  the  roots  of  the  first  coming  plants  themselves ; 
the  expansion  of  water  by  freezing ;  the  insinuation  of  the  rootlets 
of  plants  into  the  crevices  so  formed,  and  their  subsequent  enlarge- 
ment, are  probably  the  chief  agencies  directed  to  this  end,  and 
the  result  of  the  whole  is  the  production  of  a  soil,  whose  depth 
will  be  principally  dependent  on  two  circumstances,  viz.  the 
nature  of  the  rock,  and  the 'length  of  time  during  which  this 
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process. has  been  going  on.  Such  is  the  general  principle;  it  is 
necessary,  however,  to  be  more  explicit 

Soils  are  usually  described  as  either  purely  aigillaceous,  cal- 
careous, or  sandy,  or  else  as  having  a  mixed  character:  thus, 
IV  hen  clay  and  sand  are  both  present  in  considerable  quantity,  the 
term  loam  *'  is  applied ;  a  mixture  of  clay  ami  carbonate  of  lime 
is  called  a  marl, '  &c.  These  words  are  exceedingly  indefinite, 
and  their  uncertain  use  frequently  leads  to  error ;  indeed  a  good 
system  of  classification  of  soils,  founded  principally  on  their 
chemical  constitution^  would  .  be  a  great  boon  to  scientific 
agriculture. 

1 .  Clay  is  derived  primarily  from  the  decomposition  of  an  un- 
stratified  rock,  and  as  this  generally  contains  a  very  large  propor- 
tion of  felspar,  that  substance  may  be  looked  upon  as  the  principal 
source  of  the  body  in  question.  It  is  no  argument  against  th^s 
view  that  many  beds  of  ancient  clay  exist  among  the  secondary 
strata,  and  occasionally  form  the  surface  of  the  ground,  and  con- 
sequently die  soil  itself ;  there  is  every  reason  to  believe  that 
these  beds  owe  their  origin  to  the  destruction  of  very  far  more 
ancient  masses  of  granite,  or  trachyte,  or  basalt,  the  ruins  of 
which  were  transported  by  water  to  the  bed  of  some  then  existing 
sea  and  there  deposited.' 

Beside  these  clay  strata  belonging  to  the  secondary  or  middle 
series,  must  be  placed  the  still  more  ancient  formations  of  slate, 
frequently  of  immense  thickness,  and  so  altered  by  the  gradual 
but  ceaseless  efiects  of  ever-acting  causes,  that  their  origin  is 
sometimes  lost  sight  of:  still  there  is  no  difiBculty  in  tracing  the 
change  from  the  softest  clay  to  the  most  compact  slate. 

The  disintegration  of  granite  has  been  studied  with  considerable 
success.  The  felspar  which  it  so  largely  contains  is  so  con- 
stituted that  it  may  be  looked  upon  as  a  double  salt  of  alumina 
and  potash,  analogous  to  common  alum,  having  silicic  acid,  or 
silica,  in  the  place  of  sulphuric. 

Alum,  anhydrous  .  .  KO,  S  0,  +  Al,  0„  3  S  0,. 
Felspar  K  0,  Si  O,  +  Al.  0„  3  Si  O,. 

When  this  substance  is  exposed  to  the  action  of  water  charged 
with  carbonic  acid,  it  slowly  suffers  decomposition  in  such  a 
manner  that  the  greater  part  of  its  alkali  is  removed  together  with 
some  silica,  in  a  soluble  condition,  while  all  the  alumina  with  the 
rest  of  the  silica  and  a  little  potash  remain  behind  under  the  form 
of  clay.  This  decomposition  is  sometimes  accelerated  by  the 
formation  of  sulphuric  acid  from  the  iron  pyrites  so  frequently 
present.* 

In  certain  districts  of  Cornwall  and  Devonshire,  as  well  as  in 


*  Mitseberlicbf  Lehrbuoh,  vol.  ii.  p.  167. 
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other  places  on  the  continent  of  Europe  and  in  the  Eait,  where 
granite  is  exposed  at  the  surface,  the  progress  of  this  decomposi- 
tion can  be  distinctlj  traced  from  the  sonnd,  unaltered  felspar 
with  its  brilliant  cleavage,  to  the  dull  earthy  mass,  so  soft  as  to  lie 
cut  with  the  utmost  ease,  although  still  showing  its  peculiar 
structure  and  the  form  of  the  crysts^  contained  in  it  It  is  from 
this  source  that  all  the  fine  white  clay  used  in  the  manufacture  of 
porcelain  is  obtained,  by  simply  crushing  the  decomposed  granite 
to  powder  and  washing  it  orer  in  a  stream  ot  water,  whereby 
the  coarser  and  heaTier  portions,  the  quartz  and  the  mica,  are 
separated. 

Subjoined  is  the  composition  of  one  of  the  most  celebrated 
clays  of  this  description,  wluch  may  be  taken  as  an  excelleBt  type 
of  the  substance  itself  in  its  present  form,  namely,  thai  emph^ed 
in  the  Sevres  porcelain  works : — 

Silica  .     .    .    .  48'8 

Alumina    .    .    *  37*3 

Potash      ...  2*5 

Watar  ....  114 

1000 

The  red  and  yellow  clays  of  the  secondary  strata,  which  are 
mkme  of  importaaace  m  connexion  with  agriculture,  differ  from 
that  above  described  in  coolainkig  a  yery  much  lai^r  propcnrtioB 
of  silica,  not  as  sand,  but  in  an  impalpable  state,  in  intimate  umoa 
with  the  other  constituents,  and  a  k^ge  quantity  of  oxide  of  iron. 
The  latter  sometimes  equals  and  even  surpasses  in  amomt  the 
alumina,  and  has  probably  been  derived  from  the  deoompontion 
ct  hornblende  or  aogite — minerals  rich  in  oxide  of  iron,  and 
abundantly  contained  in  basaltic  rocks. 

It  must  not  be  supposed  that  anything  like  a  pure  clay,  even  of 
the  last  kind,  is  ever  the  subject  of  tillage :  the  heaviest  and 
stiflTest  clay  soil  contains  probably,  in  most  cases  at  least,  half  its 
weight  of  ssidy  matter,  chiefly  siliceous,  easily  separable  by  the 
process  of  washing;  it  is  very  surprising,  indeed,  how  sniall  a 
proportion  of  alumina  suffices  to  confer  great  plasticity  on  such  a 
substance.  The  most  remarkable  circumstance  connected  with 
such  soils  is  the  quantity  of  potash  they  appear  to  contain  in  an 
insoluble  state,  as  one  of  the  silicates  of  that  base.  In  a  soil  of 
the  kind  mentioned,  a  stiff  deep-red  clay  from  one  of  the  midland 
counties,  the  finely  divided  matter  got  by  washing  contained 
above  3^  per  cent,  of  potash  in  this  condition,  a  thing  quite  nn- 
looked  for.  We  have  reason  to  think  that  tins  potash  plays  a 
very  important  part  in  the  nutrition  of  pknts,  and  that  the  in- 
soluble state  is  by  no  means  without  its  use. 

2.  CaJcareom  Sails, — These  are  derived  from  the  disintegration 
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of  limestom  of  various  kinds,,  afid  in  some  partieulat  localities 
from  coral  rocks,  which  we  cannot  regard  otherwise  than  ad 
incipient  limestone  formations,  inasmuch  as  many  of  our  older 
beds  of  that  substance  have  certainly  bad  such  an  origin,  as  their 
d^rwic  remains  testify. 

Limestones  differ  very  much  indeed  in  their  power  of  resistingf 
disintegrration :  some,  such  as  the  hard  blue  mountain  limestone 
beneath  the  coal-beds,  resist  more  effectually  than  the  hardest 
gfranite  ;  and  districts  formed  of  this  material  are  distinguishable, 
even  at  a  distance,  by  the  scantiness  and  poverty  of  their  vegetable 
covering,  while,  on  the  other  hand,  the  softer  beds,  such  as  the 
oolites  and  the  chalk,  give  way  much  more  readily  tind  furnish 
tolerably  fertile  land.  The  mode  in  which  the  naked  coral  reefs 
of  the  Pacific  become  in  time  clothed  with  vegetation,  has  been  a 
favourite  subject  with  voyagers  in  those  parts  ;  they  describe  to  us 
how  the  seeds  of  plants  which  are  unaffected  by  salt-water,  such 
as  cocoa-nuts,  get  carried  by  the  waves  from  place  to  place  until 
they  are  ultimately  thrown  high  and  dry  into  some  crevice  on  the 
top  of  the  reef,  already  in  a  slightly  disintegrating  condition ;  haw 
other  seeds  are  brought  by  birds,  and  so  forth,  until  at  length  the 
rock  becomes  covered  with  verdure  :  a  lodgment  being  as  it  were 
thus  made,  the  vegetable  invaders  acquire  stronger  and  stronger 
bold,  until  at  length  a  soil  has  been  formed  capable  of  supporting 
all  the  ordinary  productions  of  the  climate. 

3.  Sand  is  produced  by  natural  operations  in  twd  wayi. — 
When  disintegrated  felspathic  rock  is  exposed  to  the  naiursd 
eintriation  of  a  stream  of  water,  the  materials  of  which  it  is  com- 
posed are  carried  onwards  by  the  stream  to  very  different  distances : 
a  slight  diminution  in  the  current  causes  the  deposition  of  the 
quartz  grains,  &c.,  while  the  finely  divided  clay  is  conveyed 
much  further,  and  only  settles  down  when  the  water  is  tranquil : 
now  sattd  of  this  description  is  recognised  by  the  angular  character 
of  its  grains — ^tbey  are  irr^ular  quartz  crystals  in  point  of  fact 

The  mechanical  attrition  of  water  is,  however,  by  far  the  most 
abundant  source  of  this  substance.  All  ordinary  sand,  when 
examined  by  a  magnifying-glass,  sufficiently  points  out  by  the 
smooth  rounded  aspect  of  its  grains  its  origin  m  the  abrasion 
resulting  from  the  rubbing  of  masses  of  stone  t^ainst  each  othei^ 
by  the  action  of  water  in  motion.  A  glance  at  what  is  Constantly 
going  on  at  every  sea- beach  and  in  every  water-course  will  set 
this  matter  at  rest.  The  nature  of  the  sand  will,  of  course,  de- 
pend upon  that  of  the  rock  fr<Hn  which  it  is  derived ;  and  thus  we 
may  have  it  siliceous,  as  in  all  ordinary  cases ;  eaicareous,  aar  ott 
the  beach  of  a  coral  island ;  micaceous,  &c. 

A  large  proportion  of  the  earth's  surface  is  covered  with  various 
irregular  beds  of  sand,  gravel,  and  clayey  matters,  which  have 
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been  brought  from  a  distance  and  scattered  about  by  the  violelit, 
although  apparently  transient,  action  of  water :  it  is  usual  to  aj^y 
to  the^  the  general  name  of  "  alluvium.'*  We  have  no  difiBcidly 
in  tracing  to  this  disturbance  of  the  surface  the  origin  of  the  nu- 
merous mixed  soils,  whose  fertility  and  value  so  far  exceed  those 
of  the  purer  kinds.  We  owe  also  to  the  decomposition  of  some 
varieties  of  lava,  mixed  soils  of  extraordinary  productiveness,  aris- 
ing in  a  great  measure  from  the  quantity  of  alkaline  salt  they 
contain;  the  neighbourhood  of  Naples  and  many  other  localities 
will  furniA  examples.  It  is  not  impossible  that  wame  of  the 
effect  produced  is  to  be  attributed  to  a  remnant  of  the  original 
heat  in  the  interior,  as  such  a  mass  of  badly-conducting  matter 
will  cool  with  extreme  slowness  when  the  temperature  to  some 
depth  approaches  that  of  the  air. 

Every  soil  in  which  plants  have  once  grown  contains  more  or 
less  of  a  blackish  or  brown  substance,  called  «  humus,"  or  vege- 
table mould.  This  substance  certainly  plays  an  important  part  in 
furnishing  food  to  plants,  although  perhaps  not  exactly  that  which 
has  usually  been  assigned  to  it 

Liebig  has  taken  great  pains  to  show  that  this  humus  is  a  sub- 
stance of  very  uncertain  composition ;  it  is  in  short  nothing  more 
than  the  woody  fibre  of  previously  existing  plants  in  a  state  of  slow 
combustion  by  the  oxygen  of  the  air,  which  continually  finds  its 
way  through  the  porous  soil,  slowly  and  constantly  giving  off  car- 
bonic add  and  water,  until  at  length  nothing  is  left  but  a  little 
black  coaly  matter,  almost  incapable  of  further  change. 

This  humus,  a  substance  thus  incessantly  changing  in  cmnposir 
tion  as  its  decay  advances,  has  been  confounded  with  certain  pro- 
ducts of  the  action  of  alkalis  and  acids  on  sugar  and  woody  fibre, 
which  resemble  it  somewhat  in  physical  characters,  but  which 
seem  to  be  really  definite  substances,  consisting  of  carbon  and  the 
elements  of  water.  It  is  pretty  clear,  however,  that  the  bodies  in 
question  belong  to  a  different  class,  and  have  no  immediate  con- 
nexion with  the  organic  matter  of  the  soil. 

The  humus  of  the  soil  is  not  sensibly  soluble  in  cold  water;  of 
this  Liebig  has  adduced  sufficient  proof.  Boiling  water  takes  up 
a  minute  quantity  and  acquires  a  yellowish  tint,  but  it  is  very 
possible  that  in  this  case  some  chemical  change  has  occurred  by 
the  action  of  the  boiling  liquid.  When  heated  with  dilute  solution 
of  alkali  it  is  readily  acted  on,  furnishing  a  deep  brown  liquid 
from  which  acids  precipitate  a  brown  flocculent  matter,  soluUe 
in  about  2500  parts  of  water,  to  which  the  name  <*  humic**  or 
"ulmicacid"  has  been  given.  It  must  be  distinctly  understood 
that  we  have  no  reason  to  think  that  anything  like  humic  acid 
ever  exists  in  ordinary  soil ;  it  is  only  formed  by  the  action  of 
alkalis  on  the  decomposing  vegetable  matter. 
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The  amount  of  humus  presait  in  different  lands  varies  very 
greatly ;  from  the  loose  Uown  sand  of  the  dunes  "  by  the  sea- 
side, to  peat-earth,  of  which  it  forms  the  principal  constituent. 

The  fertility  of  a  soil  is  dependent  on  other  things  besides  iu 
chemical  composition;  we  must  consider  that  the  office  it  performs 
is  twofold,  namely,  to  retain  the  plant  firmly  in  the  position  most 
favourable  to  its  growth,  and  to  supply  a  certain  amount  of  food : 
hence  mechanical  texture  becomes  a  matter  of  great  importance ; 
it  must  be  firm  enough  to  afford  the  proper  degree  of  support, 
and  at  the  same  time  loose  enough  to  allow  the  delicate  fibres  of 
the  rootlets  to  extend  themselves,  and  also  access  of  air  to  take 
place,  without  which  the  plant  cannot  live ;  it  must  be  of  such  a 
texture  as  to  retain  for  a  considerable  period  the  water  which 
falls  on  it,  and  at  the  same  time  porous  enough  to  suffer  the 
excess  to  drain  away,  otherwise  the  roots  of  the  plant  will  rot ; 
it  is  for  these  reasons  that  the  nature  of  the  solid  substratum  at 
some  depth  beneath  the  soil  must  be  borne  in  mind  :  these,  and 
many  other  things,  such  for  example  as  the  condition  of  the  sur- 
face with  respect  to  its  absorbent  power  for  heat,  all  tend  greatly 
to  complicate  the  subject,  and  render  decisions  concerning  the 
comparative  value  of  different  lands  founded  on  merely  chemical 
evidence  exceedingly  prone  to  error. 

The  Composition  of  Plants. 

When  speaking  of  the  composition  of  any  substance,  chemists 
are  in  the  habit  of  drawing  a  distinction  between  what  are  termed 
its  proximate  and  its  "  ultimate  constituents.  For  example, 
the  salt  called  acetate  of  morphia  is  considered  to  be  composed  of 
two  different  bodies  of  opposite  chemical  energies,  namely,  acetic 
acid  and  the  organic  base  morphia ;  but  both  these  are  themselves 
compound ;  the  first  contains  carbon,  hydrogen,  and  oxygen,  and 
the  second,  these  elements  with  the  addition  of  a  fourth,  nitrogen ; 
we  call  therefore  the  acetic  add  and  the  morphia  the  proximate, 
and  the  carbon>  hydrogen,  oxygen,  and  nitrogen,  the  ultimate, 
elements  of  the  salt  in  question.  J  ust  in  the  same  manner  the 
juice  of  a  plant  may  contain  a  number  of  proximate  principles, 
gum,  sugar,  albumen,  &c.,  and  its  solid  tissue  may  be  made  up 
of  others,  such  as  lignin,  starch,  &c.,  all  being  themselves  com-  - 
pounds  of  a  very  few  simple  ultimate  elements. 

Now,  these  ultimate  elements  are  not  numerous;  the  most 
important  are  the  four  mentioned  above,  and  of  these  all  the 
strictly  organic  portions  of  the  plant  are  composed,  however  much 
these  latter  may  differ  in  properties.  Other  substances  are  also 
preset  in  smaller  proportions,  such  as  ammoniacal  salts,  silica, 
sulphuric  and  phosphoric  acids  in  combination  with  lime,  mag- 
nesia, traces  of  oxides  of  iron  and  manganese,  &c.    Some  of 
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tbefle  bodies  teem  to  be  essential  constitaeiits  of  die  plant;  oibers 
are  accidental  and  variable.  We  sball  have  to  discdst  Aese 
matters  at  length  further  on. 

The  proximate  Tegetable  principles  may  be  divided  into  two 
great  sections,  namely,  what  may  be  called  special  products  of 
certain  particular  plants,  and  sometimes  of  particular  organs  and 
general  products  of  vegetable  life,  or  those  substances  which  are 
always  present  in  every  plant,  and  together  make  up  the  great 
bulk  of  the  solid  portion  of  its  substance.  To  the  first  class 
belong  the  vegeto-alkalis,  morphia,  cinchonia,  qnina,  &e. ;  pe- 
euliar  colouring  matters,  such  as  the  red  dye  of  madder,  the  body 
which  on  contact  with  air  produces  indigo,  &c.  These  substimces 
usually  occur  in  very  minute  quantities,  and  although  exceedingly 
interesting  in  many  important  relations,  do  not  require  extended 
notice  in  a  paper  of  the  present  kind. 

Not  so,  however,  with  the  second  group,  the  members  of  which 
demand  our  close  and  attentive  study  if  we  wish  to  extend  our 
knowledge  of  the  phenomena  of  vegetable  life. 

The  bodies  in  question  allow  of  easy  and  natural  division  into 
four  classes,  namely,  neutral  substances,  vegetable  adds,  oik  and 
resins,  and  albuminous  matters ;  those  last  mentioned  alone  con- 
tain nitrogen. 

The  most  important  of  the  first  class  are  sugar,  starch,  gum, 
and  lignin,  or  woody  fibre.  The  chemical  history  of  these  sub- 
stances is  highly  interesting ;  the  curious  transfonenations  they 
may  be  made  to  undergo  even  by  the  artificial  processes  of  the 
laboratory,  and  the  great  importance  of  some  of  them  as  articles 
of  food  to  man  and  animals,  concur  in  rendering  their  study  one 
of  the  most  engaging  portions  of  organic  chemistry.  The  com- 
position of  these  principles  is  also  very  r^ooarkable;  they  ^1  con- 
sist of  carbon,  hydrogen,  and  oxygen,  the  two  latter  being  always 
in  the  proportion  to  form  water — hydrates  of  carbon  they  have 
been  called,  but  without  a  shadow  of  reason  that  such  is  their  real 
constitution :  they  differ  considerably  in  their  physical  chasracters, 
some  being  soluble,  others  not,  some  sapid,  others  tasteless.  The 
name  **  indiflFerent,'*  or  "  neutral,"  is  given  to  them  on  account  of 
the  little  tendency  they  possess  to  enter  into  chemical  uniovi  with 
*  other  substances,  and  is  convenient,  although  not  rigidly  true, 
inasmuch  as  most  of  them  can  be  made  to  combine  with  such 
bodies  as  lime  and  baryta  and  oxide  of  lead. 

Of  these  neutral  principles,  lignin,  or  woody  fibre,  and  starch 
deserve  the  most  attention ;  the  first  by  reason  of  its  abundance  in 
all  plants,  constituting  as  it  does  the  great  bulk  of  the  mM 
woody  matter,  and  the  second  on  account  of  its  extraordinary 
structure,  which  forms  as  it  were  a  connecting  link  betweeo 
strictly  organised  bodies  and  those  which  are  crystaUnsable ;  that 
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iM,  merdj  subject  to  the  laws  which  govern  ordinary  molecnlar 
actions. 

Starch  is  found  abundantly  in  nearly  all  the  tissues  of  plantts ; 
stem,  leaves,  roots,  seeds  are  occasionally  chai^;ed  wiA  it  almost, 
in  appearance^  to  bnrsting ;  it  is  only  necessary  to  instance  the 
common  potato,  grain  of  all  kinds,  the  roots  of  the  orchis  and 
arum,  as  examples.  When  these  are  torn  to  pieces  by  grating 
and  placed  in  a  little  trickling  stream  of  water,  the  starch  is 
washed  out  of  the  cellular  tissue  which  contained  it,  and  on  the 
water  being  allowed  to  stand,  settles  down  as  a  white  silky  powder, 
which  under  a  lens  exhibits  the  appearance  of  rounded,  trans- 
parent,  colourless  granules,  the  magnitude  of  which  varies  very 
much  with  the  plant  from  which  they  were  obtained. 

Different  microscopic  observers  by  no  means  agree  concerning 
the  intimate  structure  of  these  granules :  some  put  them  down 
for  little  m^QDbranous  bladders  filled  with  transparent  viscid 
liqnid,  while  others  think  they  have  seen  enough  to  convince  them 
that  the  little  bodies  in  question  are  composed  of  concentric  layers 
of  solid  gummy  matter,  covered  on  the  outside  by  a  kind  of  skin 
impermeable  to  water :  all  seem  to  agree,  however,  about  the 
membranous  covering. 

When  starch  is  put  into  cold  water,  and  the  temperature 
gradually  nused  to  the  boiling  point,  this  membrane  gives  way 
as  if  by  Uie  expannon  of  the  matter  within,  solution  takes  place, 
and  a  translucent  jelly,  familiar  in  the  case  of  common  arrow-root, 
is  produced.  This  change  <mce  effected,  it  is  easy  to  understand 
that  a  return  of  the  starch  to  its  former  organized  condition  is 
impossible. 

If  to  gelatinous  starch  we  add  a  little  dilute  sulphuric  acid,  and 
boil  the  whole  for  a  few  minutes,  the  mixture  becomes  limpid  as 
water,  and  in  that  state  is  found  to  contain  a  peculiar  gummy 
matter  called  dextrine,**  an  isomeric*  modification  of  gelatinous 
starch.  If,*  however,  the  ebullition  be  continued  for  a  longer 
period,  the  new  substance  undergoes  further  change,  and  passes 
into  sugar  of  the  variety  contained  in  fruits.  During  this  action 
the  suljAuric  acid  undergoes  no  change,  nothing  is  taken  up  from 
the  air,  and  no  gaseous  matter  given  off. 

When  grain  is  made  to  germinate,  barley  for  example  in  malt- 
ing, a  part  of  the  insoluble  starch  passes  into  sugar,  and  at  the 
same  time  a  peculiar  principle  called  diastase**  is  generated 
from  the  asotized  matter  of  the  grain.  .  This  diastase  has  the  re- 
markable property  of  occasioning,  when  present  in  very  small 
quantity,  the  conversion  of  starch  into  grape  sugar  at  all  tempera-- 
tnres,  from  that  of  ice  to  near  the  boiling  point  of  water.  Hence, 
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there  is  no  difficulty  in  understanding  the  production  of  sugar  in 
germination. 

The  function  known  to  be  performed  by  starch  in  the  vegetable 
kingdom  is  one  of  extreme  importance. 

The  great  event  in  the  life  of  every  plant  is  the  fertilization  and 
subsequent  development  and  ripening  of  its  seeds»  and  to  this  end 
the  whole  energies  of  the  plant  are  directed  from  the  very  com- 
mencement of  its  being.  Up  to  the  time  of  flowering,  provision 
is  being  made  against  the  extraordinary  demand  for  nourishment 
by  the  young  ovules,  and  this  provision  is  effected  by  the  produc- 
tion of  insoluble  starch  out  of  the  then  abundant  sweet  and  gummy 
juices  of  the  plant,  which  is  stored  away  in  the  cells  of  its  tissue, 
until  such  time  as  its  presence  is  required  to  feed  the  ovule,  when 
it  is  again  converted  into  soluble  matter,  and  conveyed  to  the  spot 
where  it  is  wanted.  Arrived  there,  a  large  proportion  of  it  is 
reconverted  into  starch,  and  laid  up  within  the  int^unients  of  the 
seed,  once  more  to  pass  into  the  soluble  condition,  when  the  time 
for  the  development  of  the  embryo  shall  come. 

The  starch  of  a  plant  has  been  compared  to  the  fat  of  an 
animal :  a  sort  of  reserved  fund  of  nutritious  matter  laid  up  in 
times  of  plenty  to  guard  against  the  destruction  which  must  ensue 
when  the  demand  for  assimilated  food,  for  vegetable  blood,  greatly 
exceeds  the  capacity  of  the  organization  to  furnish.  We  must  be 
careful  not  to  push  the  parallel  to  any  extent,  since,  according  to 
views  now  held  by  those  most  competent  to  judge,  the  great  use 
of  animal  fat  is  to  supply  fuel  to  a  kind  of  combustion  at  the 
expense  of  the  oxygen  of  the  air,  which  goes  on,  not  in  the  lungs, 
but  in  the  minute  circulating  vessels,  and  the  end  of  which  is  the 
production  of  animal  heat.  . 

It  is  obvious  that  in  the  phenomena  discussed,  one-half  only  of 
the  process  is  intelligible  to  us,  namely,  the  passage  from  the  inso- 
luble to  the  soluble  state ;  we  cannot  doubt  that  this  is  due  to  the 
agency  of  diastase,  or  some  such  substance ;  but  how  to  account 
for  the  opposite  change  ?  We  must  still  have  recourse  for  the 
present  at  least  to  some  occult  vital  principle. 

It  is  probable  that  the  formation  of  woody  fibre  occurs  much  in 
the  same  manner  out  of  the  semi-fluid  substance  (cambium) 
found  beneath  the  bark  of  a  tree  in  active  vegetation.  We  can, 
by  a  particular  process,  convert  this  lignin  into  gum  and  sugar : 
the  reverse  change  is  beyond  our  power ;  but  the  operations  of 
nature,  even  on  the  supposition  that  the  change  is  purely  chemicaU 
are  not  limited  to  our  imperfect  methods  of  proceeding. 

Vegetable  Acids, — These  are  found  in  the  juices  of  all  plants, 
usually  in  a  state  of  combination  with  potash,  soda,  ammonia,  or 
some  of  the  earths,  which  remain  behind  (except  ammonia)  after 
the  destruction  of  the  plant  by  fire  in  the  state  of  carbonates. 
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The  most  important  of  these  are  the  tartaric,  ciltle,  and  malic. 
We  know  little  or  nothing  concerning  the  office  performed  by 
these  acids. 

The  composition  of  the  three  acids  mentioned  is  such  that  they 
contain  an  excess  of  oxygen  over  that  required  to  form  water  with 
their  hydrogen,  and  to  this  excess  the  character  of  acidity  has 
been  attributed.  This  can  hardly  be  true,  since  two  of  the  most 
powerful  among  organic  acids^  the  acetic  and  the  lactic,  contain 
oxygen  and  hydrogen  in  the  relation  to  form  water. 

Otfy  and  Besinous  Principles. — Frequently  found  in  special 
vessels^  like  enlarged  cells,  in  particular  parts  of  the  plant. 
Sometimes  they  form  a  waxy  varnish  to  the  leaves^  and  sometimes 
occur  in  large  quantities  in  the  seeds. 

Oils  are  divided  into  Volatile,  or  those  which  distil  over  un- 
changed, and  Fixed,  or  such  as  undergo  partial  decomposition 
when  the  attempt  is  made  to  convert  them  into  vapour.  The 
former  have  generally  a  powerful  taste  and  smell,  which  is  not 
the  case  with  the  latter.  Some  of  the  volatile  oils,  such  as  those 
of  turpentine  and  lemon-peel,  contain  no  oxygen ;  they  are  car- 
burets of  hydrogen,  and  present  interesting  cases  of  isomerism. 

Resins  are  looked  upon  as  products  of  the  gradual  oxidation  of 
volatile  oils,  with  which  they  are  always  associated  in  nature. 
Altogether  these  matters  are  too  purely  chemical  to  require  dis- 
cussion in  the  present  case. 

Azotized  Principles,  Albuminous  Matters, — These  substances 
are  exceedingly  important,  but  it  is  only  very  lately  that  this 
importance  has  been  placed  in  its  proper  light  by  the  discovery 
made  by  the  illustrious  Liebig  of  the  absolute  identity  of  some  at 
least  of  these  bodies  with  the  so-called  proximate  constituents  of 
the  animal  frame,  albumen,  fibrin,  and  casein.  This  is  no  con- 
jecture ;  it  is  established  by  the  most  unequivocal  chemical  evi- 
dence :  the  origin  of  these  substances  is  to  be  sought  in  the  plant 
on  which  the  animal  feeds ;  arrived  in  his  stomach,  they  undergo 
simple  solution  in  a  peq^iar  manner,  and  are  then  directly  ab- 
sorbed into  his  system. 

Albumen  in  an  uncoagulated  state  is  found  in  most  vegetable 
juices  :  when  these  are  boiled,  the  albumen  becomes  insoluble  and 
separates.  The  substance  called  "  gluten,'*  which  remains  when 
dough  of  wheaten  flour  is  kneaded  in  a  stream  of  water,  whcfreby 
the  starch  and  soluble  matters  are  washed  away,  and  which  forms 
so  important  a  constituent  of  wheat  as  an  article  of  food,  consists 
chiefly  of  a  mixture  of  two  substances,  differing  in  properties,  but 
having  the  same  composition,  one  of  which  is  identical  with  the 
fibrin  of  the  blood.  The  other  has  not  been  thoroughly  examined. 

Beans,  and  many  other  seeds  which  contain  oil,  such  as  almonds, 
besides  albumen,  are  loaded  with  a  substance  quite  indistinguish- 
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able  from  the  pasein  of  aaimal  milk  by  any  means  pby«ral  or 
chemical,  and  still  more  strange  to  say,  apparently  in  the  same 
state  of  combination,  and  associated  with  the  same  inorganic  tab- 
stances,  as  in  milk  itself.* 

As  may  be  imagined  from  such  a  statement,  the  proportion  of 
gluten  in  the  different  kinds  of  grain  and  for  food  will  determine, 
to  a  great  extent  at  least,  their  relative  nutritious  values.  We 
shall  see  hereafter  that  this  proportion  varies  considerably  in  the 
same  grain  grown  under  different  circumstances,  so  that  the  study 
of  these  things  has  a  direct  and  immediate  bearing  on  the  practice 
of  agriculture. 

With  respect  to  the  inorganic  constituents  of  plants.  From  the 
comparatively  small  quantity  in  which  these  matters  occur,  they 
have  usually  been  regarded  as  adventitious,  and  accordingly 
neglected.  We  have  reason  to  reject  this  idea,  at  least  with  re- 
gard to  many  of  them ;  Liebig  has  taken  pains  to  show,  principally 
by  the  analyses  of  the  ashes  of  certain  woods  made  by  M.  Berthier, 
of  the  Ecole  des  Mines,  that  a  certain  number  of  inorganic 
matters,  in  particular  quantities,  are  essential  to  the  well-being 
of  a  plant ;  and  that  although  variations  among  them  occur,  they 
take  place  in  a  regular  manner  and  according  to  a  fixed  law. 
Many  of  the  now  old  ash-analyses  of  De  Saussure  lead  to  the 
same  conclusion,  which  is  also  borne  out  by  my  own  experiments 
described  in  the  latter  part  of  this  essay. 

The  subject  of  vegetable  structure  and  physiology  is  so  exten- 
sive and  so  complicated,  and  withal  so  little  understood,  that  any- 
thing like  an  attempt  at  description  of  what  is  known  of  the 
anatomy  and  living  functions  of  plants  would  be  out  of  place. 
The  following  slight  notice  must  suffice. 

In  examining  a  plant,  even  from  among  those  highest  in  the 
scale,  we  cannot  avoid  being  struck  by  two  things;  the  total 
absence  of  anything  like  the  circulatory  arrangement  of  the  higbef 
animals,  and  the  want  of  a  nervous  system.  It  is  no  argument 
against  this  to  bring  forward  the  ca^e  of  the  numerous  tubes 
which  are  found  in  some  plants,  formed,  as  is  thought,  of  a  mem- 
brane haidng  a  spiral  fibre  within,  as  these  are  admitted  to  termi- 
nate after  a  short  course,  and  are  never  known  to  anastomose. 
The  recently  seen  "  vessels  of  the  latex also  are  too  obscure  and 
too  little  known  to  form  a  good  exception.  With  respect  to  nervous 
energy,  something  like  this  seems  to  exist  in  the  well-known  sen- 
sitive plant :  it  is  not  contended  that  plants  are  entirely  destitute 
of  something  of  the  kind,  as  the  curious  and  opposite  effects  of 
narcotic  and  irritant  poisons  on  them  serve  to  show,  and  which 
indeed  seems  to  be  involved  in  the  very  idea  of  life  of  any  de- 


*  Annalen  der  Riannaoie,  89—143, 
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scription,  but  suoply^  thi^  io  vegetables  no  nervous  centres  are 
known  to  exist,  but  the  power,  if  present  at  all,  is  diffused 
throughout  the  whole  substance  of  the  plant.  In  fact,  these 
beings  seem  to  possess  a  kind  of  "  cellulur  life/'  and  this  uni- 
formity of  structure  is  such,  that  almost  any  one  part  may  be 
made,  by  very  slight  modification,  capable  of  doing  the  duty  of 
another. 

It  is  a  very  old  idea  to  compare  a  living  plant  or  animal  to  a 
chemical  laboratory,  in  the  different  parts  of  which  various  pro- 
cesses are  constantly  going  on,  partly  chemical  in  their  nature, 
but  modified  by  the  agency  of  that  mysterious  principle,  life.  We 
have  no  reason  to  take  a  diffisrent  view  of  the  subject ;  the  dis- 
coveries of  moderp  chemistry  tend  to  confirm  it ;  we  see  inorganic 
bodies  of  simple  constitution,  such  as  water  and  carbopic  acid  and 
ammonia,  enter  the  plant,  and  there  become  converted  into  such 
copiplicated  substances  as  sugar  and  starch  and  albumen,  in  virtue 
of  powers  and  agencies  with  which  we  have  little  or  no  acquaint- 
ance. To  decompose  carbonic  acid  and  set  free  its  carbon  re- 
quires in  our  hands  the  exertion  of  the  most  intense  chemical 
energies,  such  as  the  action  of  potassium  at  a  high  temperature ; 
yet  the  green  plant,  under  the  influence  of  sunshine,  effects  this 
with  the  utmost  apparent  ease.  Nevertheless,  I  am  very  far  from 
thinking  that  we  shall  never  know  more  of  these  things  than  we 
do  at  present ;  indeed  recent  discoveries  respecting  the  phenomena 
of  fermentation  hold  out  some  prospect  of  ultimately  obtaining  a 
key  to  a  portion  of  this  magnificent  chemistry  of  nature. 

The  Food  of  Plants. 
The  chemical  history  of  the  most  important  among  the  proxi- 
mate vegetable  principles  having  been  thus  shortly  discussed,  we 
are  now  in  a  condition  to  grapple  with  the  far  more  difiicult 
question  of  the  source  or  sources  from  whence  the  plant  has  de- 
rived the  elements  of  which  these  principles  are  composed  ;  in  a 
word,  the  food  upon  which  plants  subsist.  Is  this  food  derived 
from  the  earth,  or  from  the  air,  or  from  both  ?  And  if  the  latter 
supposition  be  true,  what  share  does  each  contribute  towards  the 
e&ct  observed  ? 

The  atmosphere  which  surrounds  the  earth,  and  which  extends 
with  a  rapidly  diminishing  density  to  a  height  of  about  45  miles 
from  its  surface,  consists  of  a  mixture  of  oxygen  and  nitrogen 
gases  in  the  proportion  by  measure  of  21  volumes  of  oxygen  to  79 
volumes  of  nitrogen,*  and  further,  these  proportions  are  quite 

*  More  correctly,  according  to  the  recent  elaborate  researches  of  Dumas, 
20*8  meas.  oxygen  to  79-2  meas.  nitrogen.  (Annates  de  Chimie  et  de 
Physique,  Novembre,  1841.)  In  addition  to  the  substances  above  enume- 
rated, it  is  proper  to  observe  that  an  opinion  is  held  by  some  that  the  air 
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constant  and  invariable  in  every  part  of  the  atmosphere^  high  or 
low.  Uniformity  of  mixture  is  attained  and  preserved  by  that 
singular  law  affecting  the  constitution  of  gases  in  general^  called 
the  law  of  difiusion,"  first  discovered  by  Dalton^  and  since  so 
ably  investigated  by  Professor  Graham. 

In  addition  to  these  essential  constituents,  the  air  contains 
diffused  through  it  at  all  times  a  certain  amount  of  carbonic  acid, 
a  quantity  of  aqueous  vapour  depending  very  much  upon  its  tem- 
perature, and  finally,  a  very  small  but  unequivocal  trace  of  am* 
monia.  The  proportion  of  carbonic  acid  present  has  been  made 
the  subject  of  careful  investigation  ;  according  to  the  best  experi- 
ments we  have,  those  of  De  Saussure,  1 0^000  volumes  of  air  con- 
tain a  quantity  of  that  gas  varying  from  6*2  volumes,  the  max- 
imum, to  3*7  volumes,  the  minimum ;  TTmrrths  or  Trirrths  may 
be  assumed  as  a  sufficient  approximation  to  a  mean  state.  Within 
the  limits  mentioned  the  proportion  varies  with  the  season,  the 
day  and  night,  difference  of  elevation  in  the  air,  and  perhaps  other 
circumstances.  It  is  essential  to  a  proper  understanding  of  the 
question  considered  that  these  facts  be  carefully  borne  in  mind. 

We  have  to  account  for  the  carbon,  hydrogen,  oxygen,  and 
nitrogen  so  abundantly  contained  in  every  plant ;  the  origin  of 
the  inorganic  substances  present  is  sufficiently  obvious.  And 
first  of  the  carbon — 

Now  I  think  it  better  first  to  state  in  the  form  of  a  proposition 
an  opinion  very  generally  entertained  on  this  subject,  and  in  which, 
so  far  as  my  judgment  goes,  I  heartily  concur,  and  then  to  enter  at 
some  length  into  the  evidence  on  which  that  opinion  rests — 

"  The  carbon  of  plants  is  solely  derived  from  the  decomposition  of 
carbonic  acid." 

The  first  experiment  in  relation  to  this  subject  dates  back  to 
the  year  1771,  and  was  made  by  the  celebrated  Dr.  Priestley. 
He  left  a  lighted  wax  taper  in  a  confined  portion  of  air  until  it 
expired ;  into  this  deteriorated  atmosphere  he  introduced  a  plant 
of  mint,  and  suffered  it  to  remain  ten  days,  when  he  found  the  air 
again  capable  of  supporting  combustion.*  It  is  to  be  remarked 
that  this  happened  three  years  before  the  discovery  of  oxygen 
by  the  same  person.  Very  shortly  after  that  great  event,  Dr. 
Priestley  was  led  to  examine  into  the  nature  of  the  gas  which  had 
thirty  years  before  been  observed  by  Charles  Bonnet  to  arise  in 
bubbles  from  the  surface  of  green  leaves  immersed  in  spring 
water  and  placed  in  the  sunshine  :  the  gas  proved  to  be  nearly  pure 
oxygen.    The  attention  of  a  number  of  inquirers,  among  whom 

contains  a  little  light  carburetted  hydrogen,  and  indeed  Boussingault  long 
ago  satisfied  himself  that  something  of  the  kind  did,  at  least  occasionally, 
exist. 

*  Berzelius,  Lehrbuch  der  Chemie,  6,  89. 
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will  be  found  the  names  of  Ingenhaus,  Spallanzani^  Sennebier> 
Theodore  De  Saassure>  and  many  others,  was  at  once  directed  to 
the  subject,  by  the  researches  of  whom  it  was  distinctly  shown 
that  this  disengagement  of  oxygen  was  due  to  the  decomposition 
of  carbonic  acid  dissolved  in  the  water  by  the  green  parts  of 
plants,  and  further,  that  it  only  occurred  under  die  influence  of 
light. 

A  modification  of  one  of  Sennebier  s  experiments  made  by  the 
late  Auguste  de  Candolle  deserves  particular  notice.  The  fol- 
lowing is  a  translation  of  his  own  words: — 

•*  I  placed  on  the  same  pneumatic  trough  two  inverted  jars,  the  one 
A,  as  well  as  the  trough,  filled  with  distilled  water,  in  which  floated  a 
pUmt  of  Mentha  aquatica ;  the  other  B,  filled  with  carbonic  acid  gas. 
The  water  of  the  trough  was  covered  by  a  thick  layer  of  oil,  to  cut  off 
communication  for  a  time  with  the  atmosphere ;  the  whole  was  exposed 
to  the  sun.  Every  day  the  gas  in  the  jar  B  was  seen  to  diminish,  and 
the  water  to  rise,  while  at  the  same  time  a  nearly  equal  quantity  of 
oxygen  was  collected  in  the  jar  A.  During  the  twelve  days  of  the 
experiment  the  mint  preserved  its  healthy  appearance,  while  a  similar 
plant  placed  in  a  jar  of  distilled  water  exhibited  signs  of  decomposition. 
Thus,  in  this  experiment,  carbonic  acid  gas  was  seen,  as  it  were,  to  be 
distilled  and  decomposed  by  the  plant,  which  was  nourished  by  its  means. 
The  same  experiment  was  repeated  with  oxygen  in  the  place  of  carbonic 
acid,  but  no  gas  was  disengaged  in  the  jar  containing  the  plant."* 

Dr.  Gillyf  placed  a  tuft  of  green  grass  in  a  jar  containing  a 
mixture  of  oxygen,  nitrogen,  and  carbonic  acid,  and  exposed  the 
whole  to  the  sun.  After  the  lapse  of  four  hours,  the  contents  of 
the  jar  being  examined,  the  greater  part  of  the  carbonic  acid 
was  found  to  be  converted  into  oxygen.  The  analysis  of  the  air 
gave ; — 

Before  Experiment      After  Experiment. 
Cubic  inches.  Cubic  inches. 

Nitrogen  10-501  10' 507 

Carbcmicacld  •  •  •  .  5*7  0*37 
Oxygen  2  793  7  79 

19-0  18-667 

Thus,  a  growing  plant  in  free  air  is  seen  to  behave  in  precisely 
the  same  way  as  the  water-mint  of  De  Candolle.  It  is  to  be 
noticed  that  in  the  experiment  related,  a  disappearance  of  oxygen 
to  a  small  extent  took  place,  a  fact  of  some  importance. 

The  following  experimenU  are  by  Theodore  De  Saussure :% — 
1.  An  artifiml  atmosphere  was  prepared  in  a  large  graduated 
jar  secured  over  mercury  covered  with  a  film  of  water,  consisting 

•  De  Candolle,  Physiologic  V^g6tale,  p.  1—121. 

t  Lindley  8  Introduction,  p.  312. 
X  Recherches  Chimiques  sur  la  Y^g6tation,  p.  40. 
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of  common  air  Boized  with  a  certain  proportion  of  carbonic  acid. 
Into  this  vessel  seven  plants  of  Vinca  minor,  about  eight  indies 
in  height,  were  introduced,  and  the  whole  was  eaqposed  to  the 
sunshine  for  six  hours  during  seven  consecutive  days ;  on  the 
seventh  day  the  plants  were  withdrawn  in  a  healthy  state  and  the 
air  examined,  when  the  carbonic  add  was  found  to  have  disap- 
peared, while  in  its  place  oxygen  had  been  disengaged.  The 
following  are  the  details  of  the  experiment : — 

Contents  of  jar- 
Before  Experiment      After  EzpctiiMit 

Cubic  inches.  Cubic  inches. 

Nitrogen   211*92  218-95 

Oxygen   56-33  11-05 

Carbonic  acid      ....      21-15  O'O 


290-0  290-0 

Hence — 

Cubic  inches. 

Grain  of  oxygen   .    .    •    •    .  14*12 
„     nitrogen      .    .    .    «  7*03 
Oxygen  aaaimilated  .    •    .    •  7*03 

2.  Experiment  repeated  in  the  same  manner  on  a  plant  of 
Lythrum  salicaria.  Seven  days*  exposure  sufficed  for  the  re- 
moval of  all  the  carbonic  add  :— 

Contents  of  jar — 
Before  Experiment.     After  Experiment 
Cubic  inches.  Cubic  inches. 

Nitrogen   53-33  53*83 

Oxygen   14-17  20-67 

Carbonic  acid     ....      7-5  0-0 


75-0  74-5 

Hence — 

Cubic  inches. 

Gain  of  oxygen      .        *.    .  '6*5 
nitrogen    .    .    ,    .    .  0-5 
Oxygen  assimilated     .    •    .    .  1-0 

3.  Plant  of  Pinus  Genevensis,  nine  inches  high,  exposed 
eighteen  days: — 

Contents  of  jar — 
Before  Experiment.     After  Experiment 
Cubic  inofaes.  Cubic  mdiss. 

Nitrogen   205*72  206*75 

Oxygen   ......    54"68  67*08 

Carbonic  acid     ....    19*6  4*17 


2800  2780 


Gaiftofoxygeu    .    ,    .    •    ,  }!J'4 

nit^oge^  .    ,    .    .    j      J -03 
Oxygen  assimilated    ....  7*^2 

In  this  last  case  the  amversion  of  carbemc  acid  into  fxxygen^ 
was  not  quite  completed  even  aft^  the  lapse  ot  eighteen  days ; 
but  this  is  easy  to  understand,  since  the  change  in  question  is 
effected  by  the  agency  of  the  green  matter  of  the  leaf,  which  in 
the  pines  has  but  little  deFebpmient  in  comparison  mth  the 
extent  of  surface  possessed  by  many  plants. 

Water-plants  decompose  carbonic  acid  and  evolve  oxyg<en  by 
the  aid  of  light.  The  carbonic  add  is  in  this  case  derived,  in 
part,  from  the  decomposition  of  organic  matter  at  the  bottom  of 
the  brook  or  pool,  which  is  dissolved  by  the  water,  and  thus 
brought  within  the  sphere  of  activity  of  the  plant.  The  same 
observation  has  quite  recendy  been  extended  to  plants  growing  in 
the  sea,  by  M.  Aim^,  of  the  French  College  of  Algiers. 

These  experiments,  and  a  great  number  of  odiers  whidi  might 
be  cited,  leave  no  doubt  of  the  fact  that  plants  possess,  to  a  very 
great  extent  indeed,  the  power  of  effecting  the  decomposition  bk 
question. 

This  action  is  peculiar  to  the  green  parts  of  plants,  or  those 
whidi  are  capable  of  becoming  green  by  exposure,  ^it  proceeds 
with  the  greatest  rapidity  under  the  direct  rays  of  the  sun :  it 
occurs  even  in  diffuse  daylight,  but  ceases  immediately  on  the 
withdrawal  of  the  light  altc^ther,  when  other  and  completely  dif*- 
ferent  phenomena  commence.  It  s^ppears  that  in  the  dark,  not 
only  does  the  evolution  of  oxygen  cease,  but  an  actual  absorption 
of  that  gas  occurs  i  and  carbonic  acid  Uself  is  g^ven  off  in  returp, 
just  as  in  the  respiration  of  an  animal,  although  to  a  far  more 
limited  extent. 

The  emission  of  carbonic  acid  by  plants  has  indeed  been 
ascribed  to  a  real  respiratory  process,  taking  jdace  both  by  day 
and  night,  and  whose  effect  is  the  production  of  a  certain  quantity 
of  that  gas,  while  the  oxygen,  so  abundantly  liberated  under  the 
influence  of  sun-light,  has  been  referred  to  a  kind  of  digestion 
taking  place  only  under  those  circumstances,  in  virtue  of  which 
carbonic  acid  is  decomposed,  the  carbon  assimilated,  and  Ae 
oxygen  set  free,  so  that  during  the  day  die  effect  of  the  proper 
respiradon  is  nuisked  by  the  more  extensive  process  then  going  on. 

This  explanation  is  a  very  ingenious  one,  but  it  is  not  com- 
pletely borne  out  by  what  we  know  of  these  processes  in  the 
^imai  system.    However  true  it  may  be  that  the  assimilation  of 
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carbon,  and  consequent  libera^n  of  oxygen  gas,  is  the  result  of 
something  like  digestion,  it  is  much  more  likely,  as  liebig  sug- 
gests, that  the  evolution  of  carbonic  acid,  probably  at  all  times,  is 
due  to  merely  chemical  actions  constantly  going  on,  and  not  to 
any  vital  process  whatever.  We  know  that  this  effect  is  constantly 
produced  by  moist  vegetable  matter,  especially  when  a  little 
albuminous  substance  u  present  Even  wetted  sawdust,  placed 
in  a  vessel  of  oxygen,  occasions  the  conversion  of  that  substance 
into  carbonic  acid ;  and  it  would  be  very  odd  if  the  green  matter 
of  the  leaf  (the  chlorophylle,  a  body  exceedingly  prone  to  change) 
did  not  possess  this  property.  Again,  if  we  imagine,  what  is  very 
likely  to  be  true,  that  the  acid  principles  of  the  plant  are  formed 
by  the  oxidation  of  such  bodies  as  starch  and  sugar,  we  have 
another  source  of  carbonic  acid,  which  usually  makes  its  appear- 
ance in  such  reactions — an  abundant  one  in  some  particular  cases» 
but  perhaps  conmonly  of  less  importance  than  the  first  mentioned. 
The  permanent  disappearance  of  a  portion  of  oxygen  is  also  ex- 
plained in  this  manner.  Its  o£5ce  is  to  carry  off  hydrogen  from 
the  bodies  in  question.  ^ 

Once  more,  vegetables  pump  up  from  the  soil  and  exhale  from 
their  leaves  an  enormous  quantity  of  water.  Now  this  water,  for 
a  reason  presently  to  be  described,  is  always  largely  impregnated 
with  carbonic  acid,  which  must  thus  be  sent  into  the  air  with  the 
aqueous  vapour,  unless  light  be  present  to  induce  its  deoompo- 
sition. 

Now  comes  the  important  inquiry— does  the  quantity  of  oxygen 
emitted  by  a  plant  during  the  day,  under  ordinary  circumstances, 
exceed  that  abstracted  from  the  air  by  the  same  plant  during  the 
night?  In  other  words,  is  the  ultimate  effect  of  a  growing  plant 
upon  the  air,  after  a  succession  of  days  and  nights,  the  same  as 
that  produced  by  an  animal,  that  is^  its  vitiation ;  or  the  reverse? 

Some  of  De  Saussure's  best  experiments,  among  which  may  be 
placed  the  examples  before  quoted,  besides  those  of  others,  in 
which  the  process  was  suffered  to  go  on  for  more  than  one  day, 
lead  to  a  very  decided  affirmative.  In  an  artificial  atmosphere, 
containing  a  very  far  larger  proportion  of  carbonic  acid  than  is 
ever  found  in  the  air  (for  plants  exposed  to  light  can  bear  this 
increase,  up  to  a  certain  point,  without  injury,  although  they 
perish  when  the  quantity  becomes  excessive),  the  oxygen  has  been 
seen  day  by  day  to  increase  nearly  at  the  same  rate  as  the  car- 
bonic acid  dinunished,  so  long  as  the  plant  retained  its  healthy 
state,  until  the  proportion  contained  in  the  experimenting  jar 
showed  a  very  notable  excess  over  the  normal  quantity  of  the 
atmosphere. 

These  experiments,  and  the  conclusions  deduced  therefrom; 
have  been  called  in  question  by  some  observers,  and  that  recently. 
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by  whose  researches  it  appeared  rather  doubtful  whether^  after 
all,  plants  do  really  possess  this  purifying  power  with  respect  to 
the  air.  In  experiments  connected  widi  subjects  like  the  present^ 
the  greatest  possible  care  and  foresight  are  required  to  guard 
against  accidental  sources  of  error^  which  beset  the  observer  on 
every  side.  The  discrepant  results  obtained  by  so  many  different 
individuals  abundantly  testify  to  the  truth  of  this  observation. 
For  example^  during  all  experiments  of  this  nature,  every  pre- 
caution must  be  taken  to  keep  the  plant  in  a  healthy  state.  If  it 
dies,  or  any  portion  dies,  or  even  becomes  diseased,  its  proper 
functions  diminish  in  energy,  and  even  cease,  and  decomposition 
commences — a  process  whose  constant  concomitant  is  ^e  dis- 
appearance of  oxygen,  and  its  change  into  carbonic  acid. 

We  owe  to  Professor  Daubeny  a  most  valuable  set  of  experi- 
ments in  relation  to  this  matter,  which  appear  to  demonstrate  the 
point,  so  far  as  it  is  capable  of  demonstration  by  such  means. 

In  these  researches  bell-jars  of  large  dimensions  were  em- 
ployed, dipping  into  mercury,  covered  with  a  little  water,  con- 
tained in  a  kind  of  double  cylinder  of  iron,  the  plant  or  branch 
experimente<l  upon  being  secured  within,  and  cut  off  from  the 
atmosphere  by  an  ingenious  contrivance  described  in  the  memoir. 
The  jar  being  so  arranged,  and  the  plant  introduced,  a  certain 
portion  of  caiibonic  acid  was  supplied,  and  the  air  of  the  appa- 
ratus carefully  examined,  and  the  relation  of  the  carbonic  acid, 
oxygen,  and  nitrogen,  carefully  determined.  During  the  experi- 
ment this  analysis  was  repeated  from  time  to  time,  fresh  portions 
of  carbonic  acid  being  added  as  that  substance  became  decom- 
posed. The  result  of  a  long  series  of  experiments  on  a  great 
variety  of  plants,  and  under  varied  circumstances,  are  given  in 
tables  in  the  memoir  referred  to.  They  are  .all  (with  the  excep« 
tion  of  one  or  two  cases,  in  which  thick-leaved,  fleshy  plants  were 
concerned)  decidedly  in  favour  of  the  view  advocated.  The  fol- 
lowing are  the  details  of  two  experiments : — 

"  The  jar  contained  about  600  cubic  inches  of  air.  The  plant  experi- 
mented upon  was  the  common  hlac.  The  proportion  of  carbonic  add 
in  the  jar  was  each  morning  made  equivalent  to  five  or  six  per  cent. 
The  first  day  no  great  alteration  in  the  air  was  detected ;  but  on  the 
second  day,  by  eight  in  the  evening,  the  oxygen  had  risen  to  26*5  per 
cent.  In  the  morning  it  had  sunk  to  26,  but  by  two  p.m.  it  had  again 
risen  to  no  less  than  29*15,  and  by  sunset  it  had  reached  30  per  cent. 
At  night  it  sunk  one-half  per  cent. ;  but  the  effect  during  the  day  was 
not  estimated,  as  the  sickly  appearance  which  the  plant  now  be^^  to 
assume  induced  me  to  suspend  the  experiment. 

In  a  second  trial,  however,  the  branch  of  a  healthy  hlac  growing  in 
the  garden  was  introduced  into  the  same  jar,  and  suflfered  to  remain 
until  its  leaves  became  entirely  withered.  The  first  day  the  increase  of 
oxygen  in  the  jar  was  no  more  than  0*25  per  cent., but  on  the  second  it 
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rose  !6  95.  At  night  it  sunk  td  nearly  22  per  cent.,  but  the  next 
evening  it  bad  again  riseii  to  27.  This  was  the  maximum  of  its  in- 
citftse )  for  at  night  it  sunk  to  26,  and  in  the  morning  exhibited  signs 
of  incipient  decay.  Accordingly,  in  the  evening,  the  oxygen  only 
amounted  to  26 '  5,  the  next  evening  to  25  *  5,  the  following  one  to  24  *  15, 
apd  the  one  next  succeeding  it  had  fallen  to  the  point  at  which  it  stood 
at  the  commencement^  or  21  per  cent.  The  reason  of  this  decrease  was, 
however,  very  manifest  from  the  decay  and  falling  off  of  the  leaves ;  so 
that  this  circumstance  does  not  invalidate  the  conclusion  which  the  pre- 
ceding experiments  concur  in  establishing,  namely,  that  in  fine  weather 
a  plant,  so  loiig  at  least  as  it  continues  healthy,  adds  considerably  to  the 
oxygen  of  the  air,  when  carbonic  acid  is  freely  supplied. 

In  the  last  instance  quoted,  the  exposed  surfkce  of  all  the  leaves  in- 
-  closed  in  the  jar,  About  50  in  number,  was  calculated  at  not  more  than 
300  square  inches ;  and  yet  there  must  have  been  added  to  the  air  of 
the  jar  as  much  as  26  cubic  inches  of  oxygen,  in  consequence  of  the 
action  of  this  surface  upon  the  carbonic  acid  introduced.  But  there  is 
reason  to  believe  that,  even  under  the  circumstances  above  stated,  the 
amount  of  oxygen  evolved  was  much  smaller  than  it  would  be  in  the 
open  air;  for  I  have  succeeded,  by  introducing  several  plants  into  the 
same  jar  of  air  in  pretty  quick  succession,  in  raising  the  amount  of 
oxygen  contained  from  21  to  39  per  cent.,  and  probably  had  not  even 
then  attained  the  limit  to  which  the  increase  of  this  constituent  might 
have  been  bh)Ught.'** 

These  experiments  are  admirable.  There  is  one  point,  how- 
ever, which  Dr.  Daubeny  does  riot  notice,  namely,  the  alteration 
in  thfe  whole  volume  of  the  gas  by  the  plant,  connected  with  a 
very  curious  observation  of  De  Saussure — the  exhalation  of 
nitrogen.  It  appears  that  something  of  this  kind  occurs  in  ani- 
mals, and  it  is  a  subject  worth  examining.  To  take  into  account, 
however,  any  change  of  volume  of  the  air  in  a  large  jar  would 
involve  certain  corrections  at  each  time  of  observing,  which  would 
materially  increase  the  labour  attending  such  experiments. 

Such  is  the  nature  of  the  experimental  evidence  in  favour  of 
the  supposition.  We  need  not,  however,  confine  ourselves  to 
watching  tne  gtowth  of  a  plant  in  a  glass  jar.  The  observation 
(if  the!  great  phenomenas  of  tiature  seems  indisputably  to  lead  to 
this  conclusion : — 

The  mere  observation  of  a  wood  or  a  meadow  is  infinitely  better 
adapted  to  decide  so  simple  a  question  than  all  the  trivial  experiments 
under  a  |Ia88  globe :  the  only  difference  is,  that  instead  of  one  plant 
there  are  thousands.  When  we  are  acquainted  with  the  nature  of  a 
aifigle  cubic  inch  of  the  soil,  and  know  the  composition  of  the  air  and 
rain-water,  we  are  in  possession  of  all  the  conditions  necessary  to  their 
life.  The  Boutce  of  the  different  elements  entering  into  the  composition 
of  plants  cannot  possibly  escape  us,  if  we  know  in  what  form  they  take 

*  Phil.  Tr^ns.  for  1836.  See,  also,  Three  Lectures  on  Agriculture. 
Muttuy.   1841.  • 
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up  theif  nourithraent,  kad  compare  its  composition  with  that  of  the 
▼egetable  Bubstances  which  compose  their  structure."  * 

Go  now^  and  examine  plants  which  grow  entirely  in  a  state  of 
nature,,  quite  uncultivated.  Take  a  pine  forest  growing  in  a 
barren  sand  like  the  Landes  of  Bordeaux,  and  note  the  rapid 
growth  of  the  timber,  and  the  quantity  which  can  consequently 
be  every  year  cut  down  and  removed,  without  diminishing  the 
total  amount.  Examine,  also,  the  soil  in  which  the  trees  grow 
from  year  to  year,  and  note  its  constantly  increasing  richness  in 
humus " — in  vegetable  matter.  Far  from  exhausting  the  soil  in 
this  respect,  these  trees  pour  out  constantly  from  their  rootlets 
matter  containing  carbon,  which,  by  decay  in  the  soil,  becomes 
humus«  The  dead  leaves,  and  small  branches  accidentally  broken 
by  the  wind,  accumulate  beneath,  and  add  to  this  store  of  humus ; 
and  in  the  end;  when  the  trees  themselves  have  perished,  a  soil 
has  been  prepared  capable  of  supporting  all  the  plants  that  the 
climate  will  suffer  to  live.  Whence  did  these  trees  obtain  their 
carbon  7 — The  earth  did  not  yield  it :  it  must  have  been  the  air. 

To  ascribe  the  origin  of  the  carbon  of  plants,  in  a  state  of 
nature,  to  the  absorption  of  humus  from  the  soil  in  which  they 
grow^  is  about  as  reasonable  as  to  suppose  the  possibility  of  a 
race  of  animals  subsisting  on  their  own  offspring.  That  substance 
is  Siprodicct  of  the  decay  of  previously  existing  plants,  which  must 
have  got  their  carbon  from  some  other  source.  Its  quantity, 
moreover,  increases  every  year ;  and  if  this  latter  fact  is  not  tru^ 
with  respect  to  some  cultivated  soils,  it  is  easy  to  see  |he  reason 
in  the  greatly  accelerated  destruction  of  this  substance  by  the 
oxygen  of  the  air,  brought  about  by  the  constant  loosening  of  the 
SOU.  Add  to  diis  the  very  slight  degree  of  solubility  possessed 
either  by  humus  itself  or  by  the  so-called  "  humate  of  lime/*  and 
it  is  easy  to  see  its  total  inadequacy  to  supply  even  a  small  part  of 
the  carbon  fixed  in  a  growing  plant. 

The  result  of  nearly  all  the  great  chemical  actions  constantly 
going  on  at  the  surface  of  the  earth— combustion,  the  respiration 
of  animals,  the  putrefaction  of  organic  matter — is  the  production 
of  carbonic  add,  and  that  in  very  large  quantities.  According  to 
an  estimate  given,  a  little  town  of  7000  inhabitants,  where  wood  is 
consumed  for  fuel,  and  that  sparingly  from  its  high  price,  more 
than  one  thousand  millions  of  cubic  feet  of  oxygen  are  annually 
withdrawn  from  the  atmosphere  by  this  combustion  alone,  and  a 
great  part  of  it  consequently  returned  to  it  in  the  shape  of  car- 
bonic  acid !    Add  to  this  the  amount  produced  by  respiration, 


♦  iiebig,  Agricultural  Chemistry,  p.  44. 
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taking  the  very  lowest  estimate^  and  then  calculate  how  mudi  of 
this  poisonous  gas  is  annually  poured  into  the  atmosphere  hy  one 
single  large  city. 

Processes  going  on  beneath  the  surface  of  the  earth  are  often 
fruitful  sources  of  carbonic  acid.  A  German  writer,  Bischoff  of 
Bonn,  quoted  by  Liebig,  considers  that  from  the  ancient  volcanic 
district  of  the  Edfel,  near  Coblentz,  on  the  Rhine,  no  less  than 
ninety  thousand  pounds  of  carbonic  acid  are  daily  sent  into  the 
air  from  this  small  spot  alone.  Consider  the  number  of  active 
and  extinct  volcanoes  in  various  parts  of  the  world — along  the 
range  of  the  Andes,  for  example — and  think  how  largely  these 
contribute  to  the  contamination  of  the  air.  And  yet,  after  these 
actions,  or  at  least  some  of  the  most  potent  among  them,  have 
been  going  on  in  all  probability  for  periods  of  time  so  vast  as  to 
surpass  conception,  the  quantity  of  carbonic  add  in  the  atmosphere 
amounts  but  to  iV,r7th  part  of  its  volume.  It  is  impossible  to 
doubt  that  some  efficient  method  for  its  removal  has  been  pro- 
vided, and  that  method  is  the  agency  of  plants.  The  carbonic 
acid  thrown  into  the  air  from  so  many  sources  is  by  them  re- 
moved :  its  carbon  furnishes  them  food,  while  the  oxygen  (useless 
in  such  abundance  to  vegetable,  but  absolutely  required  for  the 
maintenance  of  animal,  life)  is  sent  back  again  to  perform  its 
proper  function.  Animals  and  plants  are  thus  mutually  sub- 
servient to  each  other's  existence. 

The  source  of  the  hydrogen  of  plants  will  present  little  diffi- 
culty. It  is  derived  from  the  decomposition  of  water — at  least  in 
great  part#  As  a  large  portion  of  every  plant  consists  of  sub- 
stances in  which  the  oxygen  and  hydrogen  are  in  the  relation  to 
form  water,  no  excess  of  oxygen  will  attend  the  production  of 
these  bodies ;  but  in  resinous  and  oily  products  generally,  oxygen 
will  be  liberated,  and  will  add  itself  to  that  set  free  from  the  car- 
bonic acid. 

Nitrogen,  in  the  shape  of  albuminous  matter,  appears  to  be  in- 
dispensable to  the  development  of  living  plants  in  every  stage  of 
their  existence.  The  immense  provision  of  that  substance  in  the 
seeds  of  most  vegetables  is  a  proof  of  its  importance ;  and  the 
care  which  nature  has  thus  taken  to  guard  against  any  deficiency 
in  this  respect,  to  the  young  plant,  is  very  remarkable.  We  are 
ignorant,  however,  of  the  precise  duty  it  fulfils,  and  mere  con- 
jecture will  advantage  us  but  little. 

The  origin  of  this  nitrogen,  present  in  all  vegetables,  is  an 
inquiry  of  very  great  importance.  There  is  no  difficulty  in 
showing,  by  a  process  of  reasoning  similar  to  that  used  in  relation 
to  the  carbon,  that,  if  not  the  whole,  by  far  the  greater  part  of 
the  nitrogen  contained  in  wild  plants — forest-trees,  for  example — 
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has  been  obtained  from  the  air.  The  soil  cannot  possibly  have 
yielded  it  in  sufficient  quantity  to  form  the  various  azotized  pro- 
ducts always  present^  in  very  notable  proportion,  in  such  cases : 
we  must  once  more  look  to  the  atmosphere. 

Again,  to  use  an  illustration  of  Boussingault,*  let  us  suppose  a 
well-managed  farm,  so  extensive  and  so  well  conducted  that  no 
importation  of  manure  from  beyond  its  limits  is  ever  practised :  it 
is  easy  to  see  how,  by  duly  apportioning  the  land  between  the 
culture  of  grain  and  other  produce,  and  the  rearing  of  animals, 
the  dung,  &c.,  of  the  latter  may  be  made  fully  sufficient  for  the 
purposes  of  the  former.  Now,  every  year  a  large  quantity  of 
nitrogen,  principally  in  the  shape  of  wheat  and  other  dry  grain, 
is  sent  out  of  the  farm,  and  exchanged  for  money  and  other  things 
which  may  be  required,  yet  at  the  expiration  of  a  term  of  years 
the  land  shall  be  even  in  a  better  state  than  at  first.  It  is  im- 
possible to  arrive  at  any  other  conclusion  than  that  the  excess  of 
nitrogen  spoken  of  has  been  taken  up  from  the  air. 

What  is  here  treated  as  a  supposition  has  been  very  recently 
demonstrated  f  to  take  place  in  ordinary  culture :  the  nitrogen 
supplied  by  the  manure  laid  on  the  land  has  been  positively 
shown  to  be  totally  insufficient  to  furnish  the  different  crops  with 
their  azotized  matter.  These  researches  were  conducted  by  a 
method  which  in  careful  hands  cannot  fail  to  lead  to  results  infi- 
nitely better  and  more  trustworthy  than  those  got  by  causing 
plants  to  grow  under  unnatural  circumstances.  We  are  indeed 
deeply  indebted  to  Boussingault  for  having  applied  to  the  solution 
of  questions  like  the  present  the  exact  processes  of  modem  or« 
ganic  chemistry. 

A  piece  of  cultivated  land  was  marked  out  and  treated  in  the 
same  manner  as  the  rest.  A  strict  account  was  kept  of  every- 
thing relating  to  it — the  quantity  of  manure  put  upon  it,  the 
weight  of  the  different  crops  raised,  and  so  forth,  during  the 
whole  period  of  five  years  occupied  by  a  complete  rotation. 
Having  these  data,  by  the  aid  of  a  sufficient  number  of  exact 
analyses  of  the  manures  and  products  to  get  a  mean  result  suffi- 
ciently near  the  truth  to  be  trusted,  we  can  easily  understand  that 
a  good  approximation  was  arrived  at  towards  a  knowledge  of  the 
relative  proportions  in  which  the  earth  and  the  air  contributed  to 
the  support  of  the  plants. 

I  subjoin  one  of  the  tables  given  by  the  author,  in  which  some 
of  his  results  are  presented  in  a  very  convenient  form,  and  refer 
my  readers  to  the  paper  itself,  which  deserves  a  careful  study. 


♦  Ann.  Chim.  et  Phys.,  67, 14. 
t  Boussingault,  Ann.  Chim.  et  Fhys^  Feb.  1841. 
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Yeu. 

Nature  of  Crep. 

Produce 
Hectare. 

UTJ 

Produce. 

Carbon. 

tiyun>- 
gen. 

Oxygen. 

xvuro* 
gen. 

Salts 

and 
EartlM. 

lit. 

Potatoes    .  . 

18.800 

8.085 

1857*4 

178*9 

1879*0 

46*8 

121*4 

»nd. 

Wheat  .    .  . 

1.843 

1.148 

529*3 

66*6 

498*2 

46*4 

27*5 

Straw  of  do.  . 

3.058 

8.258 

1093*0 

119*7 

878*2 

9*0 

158*1 

Srd. 

Clover,  dried  . 

5,100 

4,089 

1909*7 

201*5 

1523*0 

84-6 

310*2 

4th. 

Wheat  .    .  . 

1,659 

1,418 

653*8 

82*2 

615*4 

38*6 

34*0 

Straw  of  do.  . 

8,770 

8,790 

1850-4 

147*8 

1085*8 

11-8 

195*8 

Tomipe    .  . 

9,550 

716 

307*2 

89*8 

802*9 

12*8 

54-4 

5tfa. 

Oats     .   .  . 

1,844 

1,064 

539-5 

68*0 

890*5 

28*3 

42-6 

Straw  of  do.  . 

1.800 

1,283 

642-8 

69*3 

500*4 

5*1 

65*4 

Slim     •    •  . 
Manure  used  . 

40,418 
49.066 

17.791 
10.161 

8383-1 
8687-6 

973*3 
486*8 

7172*9 
8621*5 

850*7 
808*1 

1010*9 
8271*9 

Difference  .  . 

+7,630 

+4745*5 

+546*5 

+4551-4 

+47*5 

-2261*0 

Hie  numbers  exprett  "  kilogrammes '*—^e  kilogramme  is  equal  to  8*8  lbs.  avoirdupois,  vety 
early. 

The  French  land  measure,  the  "  hectare,"  is  equal  to  107.600  square  feet,  or  2*47  acres  English. 


Now  comes  the  question — ^is  this  nitrogen,  thus  taken  up>  the 
free  nitrogen  of  the  air,  or  is  it  derived  from  the  trace  of  ammonia 
known  to  exist  in  the  atmosphere? — The  latter  view  is  that 
adopted  by  Liebig,  and  certainly  the  evidence  is  in  his  favour. 
When  azotized  organic  matter^  an  animal  body  for  instance,  un- 
dergoes putrefactive  decomposition,  it  is  known  that  the  nitrogen 
is  always  disengaged,  chiefly  in  the  shape  of  ammonia :  this  is 
constantly  the  case,  the  hydrogen  and  nitrogen  presented  to  each 
other  in  their  nascent  state  by  the  breaking  up  of  the  oi^^anised 
body  immediately  unite.  Carbonic  acid  is  also  a  constant  pro- 
duct of  putrefaction,  and  neutralizes  the  ammonia  produced, 
forming  an  extremely  volatile  salt,  which  rises  in  vapour  into  the 
atmosphere,  and  there  accumulates  until  the  first  shower  of  rain 
brings  it  down  in  a  state  of  solution. 

Ammonia  is  a  substance  exceedingly  interesting  in  a  chemical 
point  of  view,  from  the  curious  transformation  which  itself  and  its 
compounds  are  capable  of  undergoing ;  and  it  is  easy  to  trace  the 
peculiar  facilities  which  this  Protean  nature  gives  for  the  pro- 
duction of  the  complicated  azotized  principles,  such  as  gluten  in 
the  seeds  of  the  grasses,  the  alkaloids  in  various  medicinal  plants, 
&c. 

For  plants  growing  in  a  state  of  nature  this  small  but  constant 
supply  of  nitrogen  is  amply  sufficient;  but  in  those  raised  by 
artificial  culture,  especially  when,  as  in  the  case  of  wheat  and 
other  grain,  the  whole  plants  and  more  particularly  its  azotized 
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portbn^  ift  iti  a  staler  of  abnormal  development — a  state  excellent 
for  the  purposes  for  which  the  plant  is  designed  by  man,  but  still 
a  forced  and  unnatural  state ;  the  case  is  chained,  and  without 
an  artificial  supply  of  this  element  in  an  available  form^  the  plants 
languish  and  perhaps  die. 

Hence^  one  of  the  great  uses,  but  not  the  sole  use,  of  animal 
manure,  more  especially  of  urine,  whose  truly  wonderful  effects 
have  been  observed  by  many.  Putrid  urine  is  probably  the  most 
valuable  man  tire  we  possess.  The  people  of  the  Low  Countries 
and  China  are  well  aware  of  this.  It  should  be  collected  and 
husbanded  With  the  greatest  care  in  our  towns  and  cities,  which 
could  easily  be  done  if  public  attention  were  once  directed  to  this 
important  subject,  for  the  use  of  the  farmer^  who  cannot  value  it 
too  highly. 

The  mode  in  which  this  manure  acts  is  quite  intelligible,  and 
gives  great  support  to  the  supposed  function  of  ammonia  : — fresh 
urine  contains  some  3  per  cent,  of  a  white,  soluble,  crystallizable 
substance  called  "Urea,'*  Which  on  contact  with  water  and  the 
mucous  matter  contained  in  the  urine  undergoes,  under  the  in- 
fluence of  this  mucus  (which  acts  towards  it  in  all  probability  in 
the  same  manner  as  yeast  does  towards  sugar),  a  peculiar  change 
or  fermentation,  whereby  it  becomes  converted  into  carbonate  of 
ammonia,  and  in  that  state  is  taken  up  and  assimilated  by  the 
plant.  It  furnishes,  in  short,  the  same  substance  as  the  at- 
mosphere, the  food  of  plants  provided  by  Nature  herself.  More- 
over, urine  contains  a  large  quantity  of  phosphates,  bodies  we  shall 
hereafter  see  indispensable  to  vegetable  life. 

If  the  proposition  discussed  be  true,  it  follows  that  the  exist- 
ence of  ammonia  in  the  air  must  haVe  preceded  both  vegetable 
and  animal  life ;  that  substance  must  have  been  an  original  con- 
stituent of  otir  globe,  and  is  not  all  due  to  putrefaction. 

We  are  destitute  of  data  at  present  to  determine  the  point 
whfether  or  not  gaseous  nitrogen  can  be  fixed  in  a  growing  point, 
and  in  the  absence  of  such  we  mUst  not  hastily  decide  that  such  a 
thing  never  happens.  It  is  perfectly  true  that  this  substance 
manifests  Under  ordinary  circumstances  very  little  tendency  to 
combine  with  other  bodies,  yet  we  know  of  two  exceptions  to 
this  rule,  and  a  diligent  search  would  probably  be  rewarded  by 
the  discovery  of  others.  When  nitrogen  is  mixed  with  excess  of 
hydn^n,  and  burned  at  a  jet  in  oxygen  gas,  water  and  nitric  acid 
are  pfoduced  ;  and  secondly,  when  pure  nitrogen  is  passed  over  a 
mixture  of  charcoal-pOwder,  and  carbonate  of  potash,  cyanide  of 
potassium  in  quanti^  makes  its  appearance.*    Thus  we  see  that 


♦  Jouraal  of  the  Pharmaceutical  Society  of  London,  Jan.  184S. 
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Hnder  favourable  circumstances  this  gas  can  combine  directly  with 
oxygen  and  with  carbon,  even  in  our  hands;  and  surely  the 
chemical  energies  at  work  in  a  living  plant  are^  to  say  the  least, 
equal  in  power  to  those  which  we  have  under  our  control  in  the 
laboratory.  Nevertheless,  in  the  present  state  of  our  knowledge, 
it  seems  that  we  must  look  to  ammonia  as  the  general  source  of 
the  azote  found  in  plants. 

In  Boussingaults  paper  already  referred  to  an  interesting 
account  will  be  found  of  certain  experiments  on  the  cultivation  of 
Jerusalem  artichokes  in  Alsace,  in  which  a  prodigious  quantity  of 
nitrogen  is  taken  up  from  the  air.  This  culture  is  carried  on  con- 
tinuouslT/,  the  ground  being  manured  every  two  years.  A  crop  of 
23,550  lbs.  per  acre  is  obtained  from  a  somewhat  shallow  sml  at 
Bechelbronn,  which  is  shown  to  contain  no  less  than  38*3  lbs. 
more  nitrogen  than  the  manure  applied,  and  which  must  have 
been  derived  from  the  air.  It  seems  difficult  at  first  to  imagine 
that  this  large  quantity  could  have  been  got  from  the  very  minute 
trace  of  ammonia  present  in  the  atmosphere ;  but  a  little  con- 
sideration will  show  that  even  in  this  case  there  is  no  necessity  to 
suppose  an  absorption  of  gaseous  nitrogen. 

If^  taking  Liebig's  data,  we  assume  one  pound  of  jain* water  to 
contain  not  more  than  one-fourth  of  a  grain  of  ammonia ;  and  the 
annual  fall  of  rain  to  amount  in  round  numbers  to  4,000,000  lbs. 
per  acre,*  this  quantity  of  water  will  bring  down  with  it  in  the 
state  of  ammonia  no  less  than  11 7*5  lbs.  of  nitrogen. 

Such  then  are  the  conclusions  to  which  we  come  at  the  present 
moment.  Setting  aside  certain  mineral  matters  furnished  by  the 
soil,  which  will  be  discussed  immediately,  the  only  substances 
really  required  as  food  by  living  plants  are  carbonic  acid,  water, 
and  ammonia — three  inorganic  bodies  ;  and  that  manures  owe  a 
great  part  of  their  value  to  the  supply  of  these  necessary  ele- 
ments, which  they  furnish  by  their  decomposition.  V^retables 
are  thus  machines  for  manufacturing  out  of  these  few  and  simple 
substances  the  complicated  products,  albumen,  fibrin,  casein, 
starch,  sugar,  &c.,  which  animals  require  for  their  sustenance, 
while  the  bodies  of  the  latter  when  withdrawn  from  the  influence 
of  life,  and  once  more  brought  under  the  sole  dominion  of  mere 
chemical  agencies,  furnish  by  their  decomposition  the  food  re- 
quired for  another  generation  of  plants. 


*  Under  the  mark.  The  mean  of  twenty-two  years'  observations  at 
Paris — a  drier  climate  than  that  of  England—gives  for  the  annual  fall  of 
rain  57  centimdtres  =  22*44  inches.  This  makes  3240  cubic  inches  per 
square  foot,  weighing  1 17  lbs.  nearly.  The  English  acre  contains  43,5^ 
square  feet,  consequently  the  weight  of  the  rain  per  acre  will  be  43560  X 
117  =  5,096,520  lbs.  yearly. 
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The  Mineral  Constituents  of  Plants. 

Every  one  is  aware  of  the  fact  that  when  plants  of  any  descrip- 
tion are  burned^  a  quantity  of  whitish  substance^  or  ash^"  re- 
mains behind.  Different  plants^  and  different  portions  of  the 
same  plants  yield  very  variable  quantities  of  this  residue,  but  in 
no  case  is  it  absent  altogether.  Chemical  analysis  shows  this  ash 
to  be  a  mixture  of  various  saline  bodies,  some  soluble  in  water, 
others  not^  siliceous  matter,  and  unbumed  charcoal.  Potash, 
soda,  lime,  and  magnesia,  in  union  with  carbonic,  sulphuric,  and 
phosphoric  acids;  certain  portions  of  chlorides;  traces  of  iron 
and  manganese ;  silicates,  soluble  and  insoluble,  are  the  principal 
substances  which  thus  remain  after  destruction  by  fire  of  the  or- 
ganic tissues  with  which  they  were  associated.  The  relative  pro- 
portions of  the  substances  in  the  ashes  of  different  plants  vary 
exceedingly ;  sometimes  soluble  carbonates  are  largely  present,  in 
other  cases  siliceous  matter  is  the  principal  ingredient,  while  occa- 
sionally phosphates  prevail. 

Now,  if  we  take  a  plant  whose  ashes  furnish  a  large  quantity  of 
carbonate  of  potash,  for  example,  and  examine  its  juice  while 
living,  we  shall  find  this  juice,  instead  of  giving  the  well-known 
alkaUne  reaction  proper  to  that  salt,  is  strongly  acid ;  and  a  more 
extended  investigation  shows  that  this  is  due  to  the  presence  of  a 
v^etable  acid,  generally  tartaric,  citric,  or  malic,  so  associated 
with  the  alkali  in  question  as  to  constitute  an  add  salt.  When 
this  combination  comes  to  be  exposed  to  heat,  the  vegetable  acid 
is  destroyed,  converted  into  carbonic  add  and  water,  the  first  of 
which  then  unites  itself  to,  and  remains  in  union  with,  the  alkali, 
such  iBi  compound  not  being  further  destructible  by  heat ;  and  so 
with  the  other  bases  when  in  combination  with  organic  acids, 
they  always  remain  after  combustion  as  carbonates. 

An  opinion  has  widely  prevailed  that  these  bodies  were  acd- 
dentally  derived  from  the  soil,  and  could  not  be  considered  essen- 
tial components  of  the  plant,  inasmuch  as  they  were  found  to 
vary  very  considerably  with  the  nature  of  the  ground  in  which  the 
plants  grew.  Professor  Liebig  has,  in  his  excellent  work  so  often 
referred  to,  devoted  a  considerable  space  to  the  refutation  of  this 
idea,  and  has  endeavoured  to  show  from  analyses,  which  at  first 
sight  seem  to  point  to  the  opposite  conclusion,  that  a  certain 
degree  of  constancy  attends  the  quantity  of  bases  in  combination 
with  oi^anic  adds  present  in  the  same  plants  grown  in  different 
situations,  although  the  proportions  of  the  bases  themselves  may 
be  very  different.  He  shows  that  in  the  ashes  of  two  pine  trees, 
grown  under  very  different  circumstances,  and  which  on  analysis 
gave  different  results,  the  quantity  of  oxygen  present  in  the  car- 
bonates was  very  nearly  the  same^  showing  that  these  bases  were 
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associated  in  &e  two  trees  with  equal  proportional  quantities  of 
organic  acids.  The  same  thing  was  observed  in  two  fir-trees,  one 
of  which  grew  in  France,  the  other  in  Norway.  The  conclpsion 
arrived  at  is  the  following : — every  vegetable  requir^ii  for  the  fnl* 
lilment  of  its  vital  functions  the  presence  of  a  certaip  quantity  oS 
some  jpaiticular  organic  add  or  acids,  of  the  use  of  which,  lu»w- 
ever,  m  the  economy  of  ih0  plant  we  ^e  yet  ignorant;  and, 
further,  it  is  required  that  these  acids  be  in  union  with  a  base. 
Now,  although  it  appears  that  such  substances  as  potash  and  soda, 
and  lime  and  magnesia,  can  to  a  certain  extent  replace  each  other 
in  this  office,  if  it  should  so  h^pen  that  the  supply  fr(Hn  the 
ground  is  insufficient  for  the  purpose,  the  plant  cannot  thrive 
unless  it  possess  the  power,  a  power  which  appears  yejry  rare,  of 
secreting  an  organic  alkali  for  its  awn  tise. 

Again,  it  is  known  that  wheat-straw,  in  comn^on  iirith  the  stalks 
of  all  the  grasses,  contains  ^  very  large  quantity  of  siliceous  matter, 
while  the  grain  itself  contains  phosphoric  acid,  potash,  and  mag- 
nesia. These  substances  are  suways  present ;  so  far  a^  we  know, 
they  are  indispensable.  A  land,  the  richest  on  the  face  of  the 
earth  in  other  r^pects,  must  be  absolutely  barren  for  corn-crops 
if  it  be  destitute  of  these  substances,  although  other  plants  not 
requiring  them,  if  such  could  be  found,  might  flourish  in  the  great- 
est luxuriance.  Why  are  clay  lands  ii)  general  the  most  favour- 
able to  corn  ?  Because,  among  other  reasons,  from  the  nature  of 
their  origin,  soluble  siUceous  salt  must  be  present.  Such  crops 
exhaust  a  soil  of  this  kind  by  robbing  it  not  so  much  of  its  humus 
as  of  its  salts,  and  cannot  again  be  advantageously  grown  upon 
the  same  spot  until  this  loss  is  supplied  either  by  a  further  disin- 
tegration of  the  soil  itself,  which  happens  in  a  fallow,  according  to 
Liebig,  or  by  the  addition  of  suitable  manure. 

The  settlers  in  the  American  woods,  those  who  for  the  first 
time  put  the  plough  into  new  land,  which  year  after  year  has  for 
centuries  had  its  surface  manured  by  the  decomposing  leavfss  of 
the  forests  which  before  grew  upon  the  spoti  and  wlv)se  deep 
penetrating  roots  sought  out  these  saline  substances  in  every 
direction,  raise  crop  after  crop  of  the  heaviest  grain  without  addi- 
tion of  any  kind,  to  the  astonishn^t  of  the  inhabitants  of  loc^- 
settled  districts;  but  even  this  comes  to  an  end,  and  the  ground 
refuses  to  give  its  increase  without  an  artificial  supply  of  the  ex- 
hausted elements. 

In  some  of  the  older  provinces  of  the  United  States  great  tracts 
of  once  fertile  land  are  described  to  be  lying  barren  from  having 
been  injudiciously  forced  to  grow  tobacco,  a  plant  rich  in  nitrate 
of  potash ;  and  no  suitable  manwe  being  at  h&nd  to  recover  them, 
they  remain  wild  and  waste. 

Such  is  the  state  of  the  pase.    We  )^e  re«sop  to  Ibelieye  tbftt 
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certain  saline  inorganic  substances  aire  essential  to  the  well-being 
of  plants  in  general,  and  of  course  to  those  we  cultivate  for  our 
food,  but  unfortunately  our  knowledge  ef  the  kind  of  substance 
required  in  each  particular  case  is  very,  very  limited.  Such 
knowledge,  invaluable  as  it  would  prove,  is  only  to  be  got  by  a 
long  series  of  accurate  analyses  of  the  ashes  of  agricultural  pro- 
duce of  various  kinds  grown  upon  every  variety  of  land  and  under 
every  variety  of  circumstances — a  task  very  unlikely  to  be  under- 
taken by  any  single  individual.  The  illustrious  Chevreul  spent 
ten  years  in  the  study  of  some  half-dozen  animal  fats,  and  his  in- 
vestigation remains  a  perfect  model  of  scientific  research ;  but  it 
is  little  to  be  expected  that  any  person  in  this  commercial  and 
manufacturing  country,  where  applications  of  science  to  the  arts 
are  so  well  rewarded,  and  where  abstract  investigation^  at  least  in 
chemistry,  meets  with  so  little  encouragement,  will  devote  his 
time  and  energies  to  an  inquiry  like  the  present,  unless  backed 
by  the  countenance  of  a  public  association. 

I  venture  to  place  before  the  Society  the  results  of  a  few 
analyses  of  the  ashes  of  some  of  the  most  important  agricultural 
crops  made  during  the  last  six  months.  A  small  number  of  iso- 
lated experiments  like  the  present  go  but  little  way  towards  the 
settlement  of  the  question  at  issue ;  so  far  as  they  extend,  how- 
ever, the  agreement  between  them  is  complete,  and  they  serve  to 
point  out  a  very  remarkable  circumstance,  namely,  that  the  dif- 
ferent parts  of  the  same  plant  have  the  power  of  choice  or  selec- 
tion with  respect  to  the  mineral  food  furnished  by  the  soil.  The 
details  of  the  proceoes  employed  are  given  in  an  appendix. 

1.  Wheat  grown  in  the  Valley  of  the  Thames,  in  Battersea 
Fields. 

Straw,  including  heads : — 
300  grains  gave  of  ash,  by  incineration  in  a  <^n  vessel,  20*0  gnuns. 


300    20-8  „ 

Mean,  6*8  per  cent. 

20  grains  of  ash  gave,  on  analysis : — 

In  100  parte. 

Sohible  silt— 

Sulphate  of  potash      ,       •  -  2*9      •  14*5 

Silica       ....     0-3       .  "5 

Potash,  with  silica,  chloride,  &c.  0*4       •  2*0 

Insol.  porticHi — 

SihceouB  scales  •       .       .14*2       .  11*0 

Earthy  phosphates      .       .      1*5       .  1*5 

Carb.  lime         .       .       .     0*15      .  015 

Water      ...       .       .02,.  10 

Potash,  magnesia,  and  Ipss    •     0*35     •  1*75 


20-0  100*0 
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Siliceous  scales>  on  analysis,  gave : — 

Silica      .  .  •  .13*1 

Phosphates  •  •  •  0*5 

Potash     .  •  .  •  0*5 

Charcoal,  &c.  •  •  •  0*1 

14-2 

Soluble  salt  converted  into  chloride,  and  examined  for  soda : — 

2*8  grains  ignited  chloride  gave  8*8  grains  double  chloride  of 
platinum  and  potassium ;  corresponding  to  2*699  grains  of 
pure  chloride  of  potassium.  * 

Grain : — 

1000  grains  of  wheat  gave  of  ash,  by  incineration,  14*5  grams. 
Or,  1*45  per  cent. 

10  grains  gave,  on  analysis : — 

Phosphates  of  magnesia  and  lime  •  3*7 
Alkaline  phosphate  (by  difference)  .  5*4 
Charcoal,  sandy  matter,  &c.  .        •    0  *9 

10*0  100 

This  result  must  be  looked  upon  as  approximative  only.  There 
are  obstacles  in  the  way  of  a  very  exact  analysis  of  these  grain 
ashes,  the  chief  of  which  are  the  difficulty  of  procuring  a  sufficient 
quantity  to  operate  on,  and  the  impossibility  of  separating  by  the 
filter  the  soluble  from  the  insoluble  salt,  owing  to  the  peculiar 
character  of  phosphate  of  magnesia.  The  presence  of  a  large 
amount  of  soluble  phosphate  was  rigidly  demonstrated,  although 
the  quantity  of  that  substance  could  only  be  conveniently  obtained 
by  difference;  a  method  liable  to  a  certain  degree  of  error.  It 
is,  no  doubt,  this  alkaline  phosphate  which  renders  the  incinera- 
tion of  this  and  other  kinds  of  corn  so  excessively  slow  and  troor 
blesome,  by  causing  fusion  to  take  place  unless  the  heat  be  regu- 
lated with  the  utmost  care. 

2.  Wheat  from  Berkshire ;  land  enriched  by  farmyard  manure. 

Straw : — 

500  grains  of  entire  straw  gave  of  ash  •     23*0  grains. 
500       •         •         •         •         •     23  *  3  „ 
The  mean  gives  4*63  per  cent. 

20  grains,  on  analysis^  gave  :— 


In  100  parta. 

31 
54 
9 
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Soluble  gait- 
Sulphate  of  potash 
•  Chloride  of  potassium 
Insol.  portion — 

Siliceous  scales      .  • 
Earthy  phosphates 
Carhonntes  of  lime,  magnesia,  1 
trace  of  alkali,  and  loss   .  J 


In  100  parts. 

2*65 

13'25 

0-55  . 

2-75 

15-5 

0-8 

4-0 

0-5  . 

2-5 

20  0 

100  0 

15*4  grains  of  siliceous  scales  gave : — 

Silica  .  •  •  .13*8 
Phosphates  and  oxide  of  iron  •  0*3 
Carbonate  of  lime  .         »  0*3 

Alkali  and  trace  of  magnesia      •  1*0 
•  ~ 

15-4 

Solable  salt  converted  into  t^hloride^  and  examined  for  soda : — 
3  grains  of  salt  gave  9*  T  grains  of  chloride,  platinum,  and  po- 
tassium =  2*96  grains  of  chloride  of  potassium.* 

Grain  of  preceding  straw: — 

500  grains  of  wheat  gave  of  ash,  by  incineration  •     6*5  grains. 

1000    10*7  „ 

Mean  =  1  *  18  per  cent. 
This  ash  contained  in  10  grains — 

In  100  parts. 

Phosphate  of  potash,  with  trace  of  chloride  4*9  .  49 
Phosphates  of  magnesia  and  lime  .  •3*6  •  36 
Charcoal  and  sandy  matter  •  •  .1*3  •  13 
Water  0*2     .  2 


100  1000 

Soluble  phosphate  converted  into  chloride,  and  examined  : — 
2*7  grains  of  ignited  salt  gave  8*4  grains  of  chloride,  platinum, 
and  potassium  =  2*57  grains  of  pure  chloride  of  potassium. 

3.  Wheat  from  the  same  field  as  the  preceding,  but  manured 
with  nitrate  of  soda,  1  cwt  to  the  acre  :  an  experimental  crop. 

Straw: — 

500  grains  of  entire  straw  gave  of  ash      •     18*8  grains. 

500    18  0  „ 

500    19*9  „ 

The  mean  gives  3  *  78  per  cent. 

*  The  absence,  to  any  extent,  of  soda-salt  is  thus  demonstrated ;  all  the 
ashes  examined  save  traces  of  soda,  of  which  no  mention  is  made  in  the 
details  of  each,  mat  base  being  estimated  with  the  potash.  No  error  can 
anse  from  this  circumstance. 
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20  grains  of  ash  gave^  on  analysis : — 

Soluble  portion — 

Sulphate  of  potash       •  • 

Chloride  •         •         •  • 

Silica 
Insol.  portion — 

Siliceous  scales  • 

Earthy  phosphates,  carbonates,) 
&c.  (by  difference)    .      .  J 

Water    •        •        •  • 


16  grains  of  siliceous  scales^  by  fusion  with  carbonate  of  soda, 
&c,,  gave : — 

Silica     •         •         .  .13*7 
Phosphates       •         .  .0*47 
Carbonate  of  lime        •        •  0.7 
Alkali,  and  loss  «        •        •      1  *  13 


In  100  putk 

1*72 

.  8-6 

0-58 

•  .  2*9 

U*  1 

16-0 

•  80 

1-4 

.  7 

0-2 

.  1 

2Q-0 

100 

16-0 

Portion  of  soluble  salt  extracted  and  converted  into  chloride:— 

3  grains  ignited  gave  of  double  platinum  salt  9*05  grains;  cone- 
sponding  to  2*77  grains  of  pure  chloride  of  potassium. 

Hence,  a  little  soda  present^  which  may  have  been  derived  from 
the  nitrate. 

Grain  from  the  above  straw : 

500  grains  by  incineration  gave  of  ash     .     4*8  grains. 

500    5*0  „ 

500  .... 
Or,  as  a  mean,  *946  per  cent. 

10  grains  gave,  on  analysis : — 

Phosphate  of  potash 
Phosphates  of  magnesia  and  lime 
Sandy  matter  and  charcoal 
Water    .  ... 


Soluble  phosphate  conv^erted  into  chloride^  and  examined  for 
soda : — 

2*8  grains  of  ignited  chloride  gave  of  platinum  salt  8*9grftins; 
corresponding  to  2*72  grains  of  pure  chloride  of  potassium. 


.  4-4 

In  100  parts. 

5*3 

.  53 

31 

.  31 

1*3 

.  13 

0*3 

3 

10*0 

100 
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4.  Barley  grown  in  Battersea  Fields. 
Straw  :— 

300  grains  of  entire  straws  gave  of  ash  •     20*6  grains. 
300     •  .         .        .         .    *     .     19-7  „ 
300      '  .  ...     21-3  „ 

300    22*0  „ 

The  mean  giving  6 '97  per  cent. 

20  grains  gare,  on  analysis : —  • 

In  100  parta. 

Soluble  portion —  - 

Sulphate  of  potash      .        •     3*32  *  16*6 

Chloride  and  liUle  silica  0  *  08  •  0*4 

InsoL  portion- 
Siliceous  scales  .  •  14*1  •  70*5 
Phosphates  of  lime  and  magnesia  1*7  .  8*5 
Carbonate  of  lime  .  0*4  .  2*0 
Alkali,  magnesia,  and  loss  .  0*3  .  1*5 
Water  •        .                 *.      01  .  0*5 


20-0  100*0 

14*]  grains  of  siliceous  scales  gave^  on  analysis  : — 

Silica  •  .  •  •  .  .12*3 
Phosphates  •  •  •  •  .0*5 
Carbonates  of  lime  and  magnesia,  alkali,  and  lots  1*3 

14*1 

Grain  of  preceding  straw : — 

1000  grains  gave  of  ash,  by  incineration    .    24  grains. 
Or,  2*4  per  cent. 

10  grains  gave,  on  analysis  : — 

In  100  ptftf. 

Phosphate  of  potash  •  .  •  4  *  3  •  43 
Phosphates  of  lime  and  magnesia  .  2*9  •  29 
Siliceous  matter,  &c.     •         .         .     2-8     .  28 

10*0  100 

Soluble  phosptiate  converted  into  chloride,  and  examined  for 
soda ; — 

3  grains  of  ignited  salt  gave  of  double  chloride  9*3  grains  =  2*84 
grains  of  pure  chloride  of  potassium. 

5.  Rye  grown  in  Battersea  Fields. 
Straw  :— 

400  grains  of  straw  gave  of  ash     .     18*7  grains. 

400   21*7  „ 

400    21*2  „ 

Or,  4*106  per  cent< 

2  M  2 
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20  grains  of  ash  contained : — 

Soluble  portion — 

Sulphate  of  potash  •         •  •  3*47 

Chloride,  siUca,  &c.         *  .     0  13 

Insol.  portion — 

Siliceous  scales     •         •  •  13*5 

Phosphates  .         .         •  .1*7 

Carbonate  of  lime  •        •  •  1*0 

Alkali  and  loss      •         .  •  0*2 


InlOOptrts. 

17-35 
0*65 

67-5 
8*5 
5'0 
10 


100*0 


200 

Grain  of  the  for^foing 

1000  grains'  weight  of  rye  gave  of  ash  •    15*5  grains. 
Or,  1  *  55  per  cent. 

10  grains^  on  analysis^  afforded : — 

Phosphate  of  potash      •        •  .5*4 

Phosphates  of  magnesia  and  lime  .  3*8 

Siliceous  matter  and  charcoal  •  .0*6 

Water    •        .        •         .  .0*2 


In  lOOpnts. 
•  54 
.  38 
6 
2 


10-0  100 

G.  Common  spreading  oats,  grown  in  Battersea  Fields,  in 
highly-manured  soil.  The  oats  were  cut  before  fully  ripe ;  the 
straw  was  in  a  most  extraordinary  state  of  development ;  but  the 
grain  itself  was  dark-coloured^  poor,  and  thin. 

Straw : — 

500  grains  of  whole  straws  gave  of  ash     •     38*0  grains. 

500    35*2  „ 

Or,  7*32  per  cent. 

The  incineration  proved  very  difficult  from  the  fusibility  of  the 
ash ;  a  circumstance  never  observecl  in  the  other  straws. 

20  grains  gave,  by  analysis : — 

Soluble  portion- 
Sulphate  of  potash 

Silica     •         .         •  , 

Potash  in  union  with  silica,  phos- 
phate, and  litde  chloride  • 
Insol.  portion — 

Sihceous  scales  .  » 

Earthy  phosphates 

Carbonate  of  lime 

Water  . 

Alkali,  &c.,  and  loss 


In  100  parts. 

3'11 

.  15*55 

1*35 

6- 75 

6*94 

.  29-7 

4*65 

.  23-25 

1*8 

90 

1*25 

6*25 

•4 

2*0 

1*5 

7*5 

20*0 

100*0 
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Grain  from  preceding  straw : — 

500  grains  yielded  of  ash    •     12  grains. 
500  •         •         •         •     13  19 
Or,'  2*5  per  cent 

10  grains  gives^  on  analysis  :— 

In  100  parts. 

Phosphate  of  potash,  with  trace  of  chloride  3*9  .  39 
Phosphates  of  lime  and  magnesia  •  •2*3  •  23 
Siliceous  matter     •        •        •        •   3*8    •  38 

100  100 

The  ash  of  this  grain  thus,  does  not  differ  sensibly  from  those 
of  the  preceding,  except  in  the  proportion  of  silicat  in  an  insoluble 
state,  derived  from  the  inseparable  husk.  The  composition  of 
the  straw-ash  differs  widely  from  that  of  all  the  others,  inasmuch 
as  it  contains  a  large  proportion  of  silicate  of  potash,  and  also  of 
soluble  phosphate ;  which  are  both  absent,  the  first  nearly,  the 
second  completely,  in  all  the  rest.  Setting  aside  this  apparent 
exception  (which  perhaps  we  may  be  able  in  part,  at  least,  to 
account  for),  the  most  important  and  invariable  mineral  con- 
stituents of  the  cereals  appear,  from  the  experiments,  to  be  silica 
and  sulphate  of  potash  in  the  straw,  and  the  phosphates  of  potash, 
magnesia,  and  lime  in  the%eed. 

So  far  as  it  is  fair  to  judge  from  so  few  cases,  although  the 
absolute  quantity  of  ash  produced  from  corn-plants  grown  under 
different  circumstances  may  vary  very  much,  yet  the  C(Hn{X)sition 
of  the  ash  itself,  both  of  the  straw  and  of  the  grain,  undergoes  very 
little  change. 

How  shall  we  account  for  the  introduction  of  so  large  a  quan- 
tity  of  silica  into  the  plant?  The  foregoing  experiments  prove 
that  this  is  not  silicate  of  potash,  but  nearly  pure  silica,  and  that 
substance  is  well  known  not  to  be  sensibly  soluble  in  water. 
Possibly  the  anomalous  case  of  the  overgrown  oat-straw  cut  down 
before  complete  ripeness,  may  afford  a  key  to  this  difiBculty.  We 
may  conjecture  that  it  is  introduced  in  the  state  of  soluble  siUcate 
of  potash,  which  salt  is  afterwards  decomposed  in  the  plant  itself 
by  a  vegetable  add  there  produced,  the  new  potash  salt  being  ex- 
creted by  the  roots,  or  otherwise  disposed  of.  It  would  be  easy 
to  obtain  evidence  on  this  point  by  careful  analyses  of  the  ashes  of 
corn-plants  from  the  same  field  in  their  green  and  in  their  mature 
state. 

It  is  possible,  also,  that  tfie  absorption  by  these  and  other 
plants  of  phosphates  from  the  soil,  bone-earth  for  example,  may 
be  connected  with  an  acid  excretion  from  their  roots,  by  the  aid 
of  which  it  is  rendered  soluble ;  this  is,  however,  merely  a  con- 
jecture. 
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It  is  exceedingly  curious  to  obsenre  that,  while  the  bodj  gt  a 
plant  may  abound  in  a  soluble  saline  matter,  sulphate  of  potash, 
its  seed  maybe  absolutely  destitute  of  it;  and  that,  while  the  latter 
contains  abundance  of  soluble  phosphate,  the*  plant  itself  is  quite 
free  from  that  substance ! 

7.  Lucern  from  a  garden  in  Battersea  Fields — a  highly-manured 
soil :  roots  rejected. 

300  grains  of  dried  plant  gave  of  ash     •    28*  1  grains. 
This  contained,  by  analysis— 


Iq  100  parts. 

Carbonate  of  potash 

.  11-1 

39-5 

Sulphate  of  potash 

.  a-65 

130 

1-7 

Earthy  phosphates  •  • 

.  5-7 

20-8 

Carbonate  of  lime  . 

.  6-6 

23-5 

Carbonate  of  magnesia 

.  0-2 

0-7 

1-3 

28-1 

100-0 

It  is  impossible  to  speak  with  certainty  concerning  the  arrange- 
ment of  these  substances  in  the  living  plant  Perhaps  it  may  be 
something  like  the  following 

Potash,  combined  with  vegetable  acid  (nd  litde  silica     9*  53 


Lime,  with  vegetable  acid        •       .      .  •  .  3*41 

Sulphate  of  lime   •  2*87 

Phosphate  of  lime  •       •       •       •       •  •  5*7 

.Magnesia,  with  vegetable  acid   «       •       •  .  0*1 


The  same  plant  grown  in  a  field  close  at  hand  gave  an  ash  almost 
identical  in  composition. 

8.  White  clover — Hatcham,  near  Deptford :  light  sandy  soil. 

500  grains  of  dried  plants,  without  roots,^  gave  of  ash  33  *  5  grains. 
20  grains  of  ash  gave,  on  analysis : — 

In  100  pvt«. 

Carbonate  of  potash  •  .  7 '89  •  39*45 
Sulphate  of  potash  •  «  2*42  .  12*1 
Chloride  of  potassium  %  «  0*94  •  4*7 
Silica  ....  0*2  .  1.0 
Earthy  phosphates,  oxide  ofiron,&c,  6 '.1  .  30*5 
Carbonate  of  lime  •  .1*0  .  $*0 
Sandy  matter  .  ,  .  0*8  .  4  0 
Water  .  .  .  .  0*3  .  1*5 
Loss  .       *       .       .     0*35       .  1*75 


200  100*0 

An  ash  evidently  of  the  same  descripticm  aff  ^t  given  by  the 
lucern ;  a  plant  of  the  same  natural  order. 
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9.  Potatoes  from  a  garden  in  Batteraea  Fields ;  tops. 


100  grains  of  dried  tops  gave  of  ash 
20  grains  contained — 

Carbonate  of  potash 
Sulphate  of  potash 
Chloride  of  potassium 
Silica         •  « 
Carbonate  of  lime  . 
Earthy  phosphates 
Sandy  matter 
Water 
Loss 


23  *  5  grains. 


100  parts. 

8-21 

4105 

114 

5-1 

0-05 

0-25 

0-3 

1-5 

29-5 

2-0 

10-0 

2-0 

10-0 

0-3 

1-5 

01 

0-5 

20-0 

100-0 

Tubers — cut  into  ihin  slices  and  dried. 

500  grains  of  dried  slices  gave  of  ash 
800 

Mean     4*4  per  cent. 
20  grains  of  ash  contained — 


19*5  grains. 
39-3  „ 


Carbonate  of  potash,  with  a  little  chloride  10*  72 

Phosphate  of  potash          .       .       .  3  *  58 

Sulphate  of  potash    .       •       .       .  2*7 

Silica   0*1 

Earthy  phosphates,  with  traces  of  carbonate!  « .  i 

of  lime,  magnesia,  and  oxide  of  iron  .  j 

Water   0*8 


In  100  paHs. 
53*6 
17*9 
13-5 
0*5 

10*5 

4*0 


20-0 


100*0 


10.  Turnips  grown  in  same  garden ;  tops, 

250  grains  of  dried  tops  gave  of  ash 
Or  18' 8  per  cent 
20  grains  gave,  on  analysis — 

Sulphate  of  potash  .  ... 
Carbonate  of  potash,  with  a  little  chloride 
Carbonate  of  lime  . 
Earthy  phosphates,  &c. 
Carbonate  of  magnesia 
Sandy  matter  and  loss 
Water 


47  grains. 


In  100  parts 

5-61 

28*05 

3*29 

16*45 

7-55 

37*75 

2*2 

11-0 

0*32 

1*6 

0*93 

4*65 

0*1 

0*5 

20*0 

100*0 

Bulbous  portion,  cut  into  thin  slices  and  dried: — 

200  grains  of  dry  slices,  gave  of  ash      •    20*  4  grains. 
Or  10*2  per  cent. 
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20  grains,  on  analysbj  afibrded— 

Carbonate  of  potash^  with  some. 

chloride    .       .       .  •/ 
Phosphate  of  potash 
Sulphate  of  potash  . 
Earthy  phosphates,  with  some  car-)  . . , 

bonates  of  lime  and  magnesia  J 
Water  •       •       •  • 


In  100  puts. 

1-1 

35-5 

3-18 

15-9 

4-72 

23-6 

.  4-1 

20-5 

0-9 

4-5 

200 

100-0 

11.  Large  Swedish  turnip,  from  Oxfordshire^  treated  as  above. 

Tops : — 

200  grains  of  dried  tops,  gave  of  ash 
200 

Or  13-32  per  cent. 
20  grains,  on  analysis^  gave — 


27  *3  grains. 
26-0  „ 


In  100  parti. 

Carbonate  of  potash, 
chloride  . 

with  littlej  g.2Q 

41-4 

Sulphate  of  potash  . 

!  .112 

5-6 

Carbonate  of  lime  . 

.  8-9 

44-5 

Earthy  phosphates  . 

.  0-8 

4-0 

Silica 

.  0-4 

2-0 

Water  and  loss 

•  0-5 

2-5 

20-0 

100  0 

Bulbous  portion : — 

500  grains  of  well  dried  slices,  gave  of  ash  33  *  8  grains. 
Or  6 '76  per  cent. 

20  grains  of  ash,  on  analysis,  gave— 


Sulphate  of  potash  . 
Phosphate  of  potash 
Earthy  phosphates,  traces  of) 
iron,  &c.  •  •  •  .  j 
Water  • 


In  100  parts. 

10-3 

51-5 

2-78 

13-9 

2-12 

10-6 

4-3 

21-5 

0-5 

2-5 

20-0 

100-0 

The  large  quantity  of  ash  in  the  potato  and  turnip  tops  is  con- 
nected with  the  great  surface  of  these  parts,  and  their  great 
transpiratory  power. 

These  analyses  have  no  pretensions  to  absolute  accuracy,  which 
would  be  extremely  difficult  to  attain  with  such  a  complicated 
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mixture  as  the  ash  of  a  plant  usually  presents^  and  which  perhaps, 
after  all,  would  be  unnecessary.  A  good  approximation  is  suf« 
ficient. 

It  may  be  proper  to  mention  that  the  green  parts  of  the  garden 
turnips  examined  contained  a  very  notable  quantity  of  some 
nitrate. 

Now,  it  appears  to  me  that,  by  proceeding  in  this  manner^  we 
may  eventually  lay  the  foundation  of  a  rational  system  of  agri* 
culture.  If,  for  example,  we  were  in  possession  of  a  set  of 
analyses  of  sufficient  completeness  and  extent,  both  of  the  proxi- 
mate organic  and  mineral  constituents  of  all  such  substances,  the 
proportion  of  water  and  other  things ;  this  information,  combined 
with  a  knowledge  of  the  gross  weight  of  such  crops,  raised  on  a 
given  space  of  ground,  would  enable  us  so  to  manage  matters  that 
the  nature  of  the  food  and  the  extent  of  its  supply  should  be  duly 
apportioned  to  each  class  of  plants ;  and  that,  instead  of  annually 
loading  our  lands  with  manures,  frequently  at  a  great  expense, 
whose  mode  of  operation  we  very  little  understand,  and  in  which 
it  may  haj^pen  that  those  very  substances  wanted  are  deficient, 
while  others,  already  redundant,  are  supplied  in  injurious  excess, 
we  shall  be  able  to  proceed  in  a  more  systematic  manner,  and 
give  the  kind  and  quantity  of  food  required,  and  no  more.  The 
diousands  of  tons  of  refuse  matter  rejected  every  year  by  those 
who  conduct  our  immense  chemical  works  of  different  kinds,  may, 
when  these  things  come  to  be  better  understood,  be  applied  to 
the  production  of  such  artificial  manures ;  and  the  farmer  may 
hereafter  be  enabled  most  materially  to  increase  the  produce  he 
raises  from  the  soil,  partly  by  the  actual  augmentation  of  yearly 
harvest,  but  chiefly  by  the  avoidance  of  the  then  unnecessary 
fallows  and  rotation  crops. 

The  Action  of  Manures. 

In  the  foregoing  pages  an  attempt  has  been  made  to  convey 
some  notion  of  the  chief  conditions  required  to  be  fulfilled  in 
order  that  a  plant  may  live  and  thrive.  We  have  seen  that  the 
food  required  for  the  sustenance  of  vegetables  is  strictly  inorganic, 
and  confined  to  a  very  few  bodies — carbonic  acid,  water,  and 
ammonia :  may  we  add,  in  some  cases,  nitric  add  ?  These,  to* 
gether  with  saline  matter  derived  from  the  soil,  are  the  only  sub- 
stances we  know  of  required  for  the  sustenance  of  plants,  or 
indeed  capable  of  ministering  to  their  existence ;  and  once  more 
it  is  well  worthy  of  remark  that  these  are  the  very  substances  pro- 
duced by  the  functions  of  animals  during  their  life,  and  by  the 
decay  of  their  bodies  after  death. 

The  science  of  agriculture  will  thus  resolve  itself  into  a  know- 
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ledge  of  tbe  methods  by  which  these  necessary  supplies  of  food 
n^y  Jbe  most  economically  and  effectually  rendered  to  the  plants 
we  wish  to  cultivate,  and  of  the  external  circumstances  which 
assist  or  interfere  with  the  absorption  and  assimilation  of  such 
principles. 

Two  things  in  connexion  with  this  subject  have  been  known 
from  the  remotest  ages :  namely,  that  the  same  plants  grown  over 
and  over  again  in  the  same  soil  rapidly  degenerate,  and  at  length 
fail  entirely ;  and  in  the  second  place,  that  this  evil  can  be,  to  a 
very  considerable  extent,  diminished— this  exhaustion  of  the  soil, 
as  it  has  been  called,  be  in  part  repaired  by  spreading  over  the 
land  the  excrements  of  animals.  It  has  also  long  been  known 
that  exhaustion  of  the  soil,  to  the  extent  described,  may  be  avoided, 
and  the  impoverishing  effects  of  cultivation  diminished,  by  occa- 
sionally leaving  the  land  uncropped  for  a  season,  exposed  to  the 
action  of  the  rain  and  air,  after  which  it  is  found  to  have  regained 
a  portion  at  least  of  its  former  fertility. 

More  recently  it  has  been  discovered  that  this  unproductive 
"  fallowing  '*  may  be  entirely  avoided,  except  so  far  as  it  is  re- 
quired to  cleanse  the  land  from  weeds,  by  cultivating  a  particular 
succession  of  plants,  so  that  two  crops  of  the  same  kind  may  be 
always  separated  by  a  certain  interval  of  time.  This  is  whai  is 
known  by  the  term,  "  system  of  rotation  of  crops,'*  and  is  in 
general  use  throughout  Europe^  although  the  particular  order  of 
this  rotation,  as  well  as  the  period  of  time  involved  by  it,  are 
scarcely  in  any  two  places  the  same. 

This  fact,  so  familiar  to  all  engaged  in  practical  agriculture, 
received  some  years  ago,  at  the  hands  of  the  celebrated  De 
Candolle,  an  extremely  beautiful  explanation,  which  obtained 
what  was  long  considered  a  kind  of  proof  from  a  set  of  experi- 
ments made  by  M.  Macaire.*  The  theory  in  question  supposes 
that  all  plants  throw  out  from  their  roots  certain  peculiar  matters 
analogous  to  the  excrements  of  animals,  which  their  system  cannot 
assimilate,  and  which,  if  retained  in  the  plant,  would  occasion  its 
destruction  by  a  kind  of  poisoning  as  surely  as  the  suppression  of 
the  urinary  secretion  causes  the  death  of  an  animal.  These  vege- 
table excrements,  thus  accumulated  in  the  soil  during  the  life  of 
one  particular  set  of  plants,  cannot  of  course  supply  nourishment 
to  those  individuals,  but  at  the  same  time  they  do  not  produce 
upon  them  any  very  notable  amount  of  injury,  because  the  roots 
of  ijiese  plants  are  constantly  lengthening,  and  thus  removing  the 
spongioles,  by  whose  aid  absorption  is  supposed  to  occur,  from 
the  spots  occupied  by  the  deposited  poison  ;  but  let  another  race 
of  the  same  plants  be  cultivated  on  the  ground  immediately  after 
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the  T^moval  of  the  fiigt,  and  these  poisonous  prindples  are  brought 
into  active  operation  to  the  detriment  of  the  new-comers. 

The  theory  further  supposes^  that  although  the  excrements  of 
one  pl^t  are  incapable  of  affording  pourishment  to  another  of 
the  same  kind,  and  would  even  inflict  upon  it  positive  mischief, 
jet  to  a  plant  of  a  totally  different  family  these  very  substances 
may  serve  as  nutritious  food;  that  the  fecal  matters  accumulated 
in  the  toil  during  the  growth  of  a  crop  of  wheat,  although  injuri- 
ous to  another  crop  of  grain^  may  afford  food  to  a  fresh  set  of 
plants,  such  as  clover,  which  in  their  turn  excrete  substances 
hurtful  to  themselves,  but  e:(ceedingly  nutritious  to  corn. 

M acaire,  in  his  investigation  before  referred  to,  observed  that, 
when  plants  were  made  to  grow  in  pure  water  for  several  days, 
soluble  matter  was  certainly  emitted  from  the  roots,  which  could 
be  detected  both  by  its  colour,  taste,  and  smell,  and  also  by  che^ 
mical  re-agents,  and  that  this  soluble  matter  differed  very  much 
vnth  the  kind  of  plant.  He  further  observed,  that  water  charged 
with  the  excrements  of  a  leguminous  plant,  although  decid^y 
injurious  to  another  of  the  same  kind,  suffered  a  plant  of  wheat, 
whose  roots  were  immersed  in  it,  to  live  perfectly  well,  while  at 
the  same  time  the  yellow  colour  of  the  water  diminished  in  in- 
tensity. 

It  is  a  very  great  olijection  to  such  experiments  that  they  are 
made  under  conditions  never  fuTfiUed  in  nature.  It  is  impossible 
that  a  plant  thus  situated  can  maintain  a  healthy  state  even  for  a 
few  days.  From  what  we  now  know  of  the  nature  of  v^etable 
nutrition,  plants  so  treated  must  be  living  upon  their  own  resources 
to  a  great  extent,  like  hyacinth  bulbs  grown  in  glasses  of  water. 
Moreover,  attempts  to  obtain  these  specific  excretions,  by  causing 
the  same  plants  to  grow  in  moist  sand,  completely  failed.  Some 
impcurtant  observations,  since  made  by  Braconnot,*  throw  great 
doubt  on  the  fact  of  specific  substances  being  ejected  from  the 
roots  of  plants,  of  such  a  nature  as  to  act  in  the  manner  de- 
scribed. 

There  are  two  especial  reasons  for  the  rejection  of  this  theory 
at  the  present  moment.  The  small  chance  such  substances  would 
have  of  escaping  destruction  in  the  soil,  by  the  oxygen  of  the  air, 
even  for  a  very  brief  period ;  and  the  fact,  now  rendered  pretty 
certain,  that  bodies  of  this  kind  are  quite  incapable  of  nourishing 
plants  by  direct  absorption :  they  can  only  furnish  food  by  their 
decomposition  into  carbonic  acid,  and  water,  and  ammonia. 

A  better  explanation  is  to  be  found  in  the  ancient  idea  of  ex- 
haustion of  so^,  aided  by  what  little  knowledge  we  already  pos- 
sess of  the  kind  of  nourishment  given  by  the  ground  to  each  class 
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of  plants^  more  especially  the  saline  or  mineral  substances  indis- 
pensable to  such  plants^  and  the  nitrogen,  sparingly  furnished  by 
the  atmosphere,  but  in  nearly  all  cases  of  artificial  culture  largely 
required.  It  is  to  supply  the  deficiencies  thus  occasioned  that  we 
have  recourse  to  manure. 

Now,  it  must  be  the  object  of  every  good  farmer  to  follow  such 
a  rotation  system  as  shall  economise  to  the  utmost  extent  his  farm- 
yard manure,  the  supply  of  which  must  of  necessity  be  limited, 
by  cultivating  in  the  intervals  of  his  corn  crops  those  plants  which 
subsist  to  the  greatest  extent  on  atmospheric  food,  and  which  are 
at  the  same  time  useful  as  fodder  or  otherwise,  so  that  while  very 
little  saline  matter  is  taken  from  the  ground,  large  quantities  of 
carbon  and  nitr(^en  may  be  withdrawn  from  the  air,  and  trans- 
ferred to  the  soil  through  the  agency  of  the  plant,  in  the  shape  of 
roots,  residue,  &c.,  afterwards  ploughed  in,  and  furnishing  hj 
their  decomposition  humus  and  ammonia.  It  is  thus  possible  to 
imagine  that  by  such  means  a  sufficient  supply  of  azotized  matter 
even  for  grain  might  be  got  from  the  air  al6ne  without  the  use  of 
animal  manure  at  all ;  but  then  it  is  impossible  to  select  plants 
which  do  not,  to  a  certain  extent,  rob  the  soil  of  Salts,  and  dius  at 
length  destroy  its  fertility.  Every  one  which  has  been  examined 
contains  more  or  less  phosphate  for  example,  and  unless  some 
artificial  provision  is  made  for  a  .supply  of  such  substances,  the 
system  cannot  go  on. 

It  happens  that  in  ordinary  farmyard  dung  all  the  principles 
thus  gradually  lost  by  the  soil  are  to  be  found  in  abundance :  the 
decomposed  straw  furnishes  silica  in  a  minute  state  of  division, 
still  having  with  it  a  little  potash  and  various  saline  substances; 
the  solid  animal  excrements  contain  abundance  of  earthy  phos- 
phates, as  direct  analysis  has  shown ;  while  the  urine  gives  up  by 
its  putrefaction  at  once  carbonate  of  ammonia  and  more  phos- 
phate, besides  smaller  proportions  of  other  principles :  the  only 
thing  at  all  defective  is  potash,  and  that  frequently  exists  plenU* 
fully  in  the  soil,  and  is  gradually  liberated  by  disintegration. 

In  fact,  it  can  hardly  be  otherwise :  the  quantity  of  saline  and 
azotized  matter  contained  in  the  body  of  an  animal  at  the  end  of 
its  life  is  but  small  compared  with  that  furnished  by  the  food  con- 
sumed,  and  since,  except  perhaps  a  little  nitrogen,  nothing  is  lost 
by  respiration  but  carbon  and  hydrogen,  the  excess  of  azote  and 
salts  must  be  sought  for  in  the  excretions,  and  there  accordingly 
they  arc  to  be  found,  and  found  also  in  that  state  most  fitted  for 
again  passing  into  the  vegetable  form. 

The  subjects  have  been  so  ably  and  so  fully  discussed  by  liebig 
in  his  admirable  treatise,  now  in  the  hands  of  all  interested  in 
agricultural  pursuits,  that  a  further  detail  becomes  unnecessary : 
I  could  only  give  his  matter  in  worse  words.    I  subjoin  the 
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analysis  of  the  ashes  of  a  carefully-selected  portion  of  farmyard 
manure,  the  result  of  which  fully  confirms  the  beautiful  views  of 
the  author  referred  to : — 

Farmyard  horse  manure,  two  years  old — East  Greenwich: 
sample  selected  from  the  middle  of  the  heap,  and  dried  completely 
in  the  sun :— during  the  latter  part  of  the  incineration,  ammonia 
was  disengaged,  probably  from  the  action  of  the  moisture  of  the 
air  on  a  cyanide — 

500  grs.  produced  of  ash       »       •       .124  grains. 
20  grains  gave,  on  analysis — 

111  100  parts. 

Sulphate  of  potash         .       .       .      1*36       •       6 -8 

Sol.  chlorides,  with  trace  of  alkaline)  o-oa  lA'fi 

carbonate         .       .       .       .  f  ^  •      14  7 

Earthy  phosphates,  ox.  iron,  &c.       r  6*8        .  34*0 

Carbonate  of  lime         *       •       •  2 '4        •  12*0 

Siliceous  scales     •       •       .       •  .6*5  .32*5 


20*0  100*0 

Every  hundred  pounds  of  dry  dung  placed  on  the  land  is  thus 
seen  to  convey  to  it  no  less  than  8*4  pounds  of  phosphates  of  lime 
and  magnesia. 

As  I  have  no  intention  of  entering  into  the  much-disputed 
question  of  the  propriety  of  using  this  manure  in  its  recent  state, 
or  after  a  certain  amount  of  decomposition^  it  will  only  be  neces- 
sary to  remark  that  those  who  actually  cause  its  complete  desic- 
cation, as  related  by  the  Rev.  Mr.  Rham,  in  his  interesting 
account  of  the  agriculture  of  the  Netherlands,*  by  no  means 
destroy  the  whole,  or  even  perhaps  the  greater  part  of  its  value, 
as  the  practice  fully  proves,  although  a  large  portion  of  what 
ammonia  may  exist  in  it  is  dissipated  and  lost 

A  suggestion  is  to  be  found  in  Liebig*s  paper  which  deserves 
great  attention;  he  proposes  to  prevent  the  loss  of  ammonia 
during  the  fermentation  of  the  urine  in  the  tank  in  which  it  is 
collected  by  mixing  with  it  some  cheap  mineral  acid  which  would 
deprive  it  of  volatility.  In  an  experiment  made  in  the  course  of  the 
summer,  I  found  that  when  fresh  urine  was  mixed  with  oil  of 
vitriol  the  decomposition  of  the  urea  went  on  as  if  no  acid  were 
present;  a  peculiar  odour  was  emitted  during  the  change,  not 
quite  agreeable  it  is  true,  but  infinitely  less  annoying  than  the 
mixture  of  ammoniacal  gas  and  sulphuret  of  ammonium  given  off 
by  putrefying  urine.  Two  gallons  of  human  urine  produced 
enough  ammonia  to  neutralise  very  nearly  seven  ounces  by  weight 
of  oil  of  vitriol. 
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So  far  tben,  the  experiment  succeedb,  but  before  appljftng  it 
extensively^  it  would  be  necewary  to  know  more  ooncetmng  the 
real  ,  effect  which  different  ammoniacal  salts  produce  on  vegetation : 
Ask  inquiry  of  great  importance,  and  one  to  which  the  attention 
of  those  desirous  of  following  out  agricultural  investigation  should 
be  particularly  directed.  Should  the  result  of  the  inquiry  be 
favourable,  a  few  pounds  of  oil  of  vitriol,  a  very  cheap  substance^ 
or  hydro-chloric  acid,  thrown  away  by  hundreds  of  tons  by  those 
who  manufacture  carbonate  of  soda  from  salt,  or  periiaps  even 
common  gypsum,  strewed  upon  the  dunghill  or  put  into  the 
reservoir,  may  be  the  means  of  getting  rid  of  an  offensive  nuisance, 
and  at  the  same  time  of  preventing  the  waste  of  a  most  valuable 
substance.  Night-soil  might  be  so  ireated,  instead  of  the  plan 
now  sometimes  adopted  of  mixing  it  with  lime,  and  thus  at  once 
throwing  away  all  the  amnxonia. 

It  must  not  be  forgotten. that  although  the  general  opinion  now 
seems  to  be  that  manures  for  the  most  part  act  by  affiirding 
food  itself  to  plants,  an  idea  has  been,  and  still  is,  entertained  by 
some,  that  certain  ones  at  least  of  these  substances  act  in  the 
same  manner  as  sUmulants  to  animals.  The  best  argument  agaitist 
this  hypothesis  is  the  fact  that  in  plants  notliing  like  a  nervous 
system  can  be  seen ;  besides,  when  the  office  which  each  kind  of 
manure  fills  in  actually  giving  nourishment  to  a  plant  can  be 
distinctly  traced,  it  seems  unnecessary  to  resort  to  any  other  mode 
of  explanation. 

I  proceed,  in  accordance  with  the  prescribed  conditions  of  the 
essay,  to  offer  a  few  remarks  on  certain  other  manures,  some  of 
which  promise  to  be  of  value. 

Under  the  general  term  ^'manures'*  are  comprehended  two 
classes  of  substances,  namely,  those  which,  like  the  animal  ejec- 
tions, furnish  food  to  plants,  and  those  which  merely  improve  the 
texture  of  the  soil,  and  which  are  much  better  described  by  the 
word  suggested  by  De  Candolle,  "  ameliorations.*'  These  latter 
do  not  require  consideration ;  it  is  perfectly  evident  that  a  stiff, 
heavy  soil  must  be  improved  by  an  admixture  of  sand  ;  a  loose 
sandy  soil  by  clay,  &c.;  but  there  are  others,  such  as  lime  and 
burned  clay,  which  are  more  complex  in  their  mode  of  action. 
Hydrate  of  lime,  for  example,  appears  to  induce  a  more  rapid 
decay  of  vegetable  matter^  which  is  sometimes,  as  in  peaty  soils, 
in  excess ;  when  in  a  state  of  carbonate  it  frequently  improves  the 
physical  condition  of  the  land  and  it  also  enters  into  the  plant  as 
direct  food,  generally  in  combination  with  an  organic  add :  it 
may  happen,  although  it  is  probably  a  rare  occurrence,  that  there 
may  not  exist  in  the  soil  a  [sufficient  quantity  of  lime  to  serve  the 
last-named  purpose.  Burned  clay  confers  porosity  on  a  heavy 
land,  and  probably,  as  Liebig  remarks,  perfcmns  another  import- 
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ant  office^  tbal  of  abttracting  amincmia  from  the  air :  oxide  of  iroti> 
an  abundant  constituent  of  clay,  having  a  great  attraction  for  that 
substance.  In  the  same  manner,  gypsum  or  sulphate  of  lime 
performs  the  double  function  of  serving  directly  as  saline  food, 
and  fixing  the  carbonate  of  ammonia  of  the  rain-water,  which 
would  o^erwise  in  great  part  evaporate  from  the  Surface  widi  the 
water  itself. 

Manures,  properly  so  called,  may  be  divided  into  axotized  and 
saline,  or  those  which  give  nitrogen,  and  those  whidi  restore  to 
the  soil  the  mineral  nourishment  withdrawn  from  it  by  pbmts : 
there  is  a  third  and  most  important  class,  to  which  urine  belongs, 
the  members  of  which  perform  both  services. 

Among  the  saline  manures  we  have  gypsum,  already  mentioned ; 
wood^ashes,  valuable  for  potash,  salts,  and  phosphates;  soot,  valu-* 
able  for  its  sulphate  of  ammonia,  and  perhaps  for  its  carbon,  which, 
from  an  experiment  of  Davy,  seems  to  undergo  slow  oxidation  by 
exposure  to  air  and  water  ;*  &c. 

The  only  purely  azotized  manure  is  the  ammoniacal  liquid  of 
the  gas-works ;  a  very  variable  mixture  of  sal-ammoniac  and  sul- 
phate of  ammonia,  with  generally  a  large  proportion  of  sulphuret 
of  ammonium  and  small  quantities  of  other  substances.  This 
liquid  has  been  tried  by  many  persons  as  a  manure  for  com,  but 
with  very  variable  success,  as  may  be  expected  from  its  indefinite 
nature.  In  a  little  experiment  which  came  under  my  own  ob- 
servation, wheat  so  treated  grew  up  in  the  rankest  and  most  lux- 
uriant manner,  presenting  a  deep  green  colour  strongly  contrast- 
ing with  another  portion  of  the  same  corn  to  which  none  of  the 
manure  had  been  applied.  The  best  mode  of  uung  this  sub- 
stance will  certainly  be  to  reduce  it  to  an  impure  ammoniacal 
salt,  sulphate,  or  chloride,  so  as  to  get  rid  of  the  sulphuret,  sul- 
phite, &c.,  which  can  hardly  fail  to  be  prejudicial  to  vegetable 
life,  and  then  to  apply  such  salt  scattered  over  the  ground  in  a 
sparing  manner :  always  on  the  supposition  that  the  compounds 
mentioned  have  been  shown  to  be  capable  of  assimilation  by  the 


*  Analysis  of  coal  and  coke  ashes : — 
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Coal.  Goal.  Coke. 

Sandy  matter  and  unburnt  charcoal  •    •     64*0  87*6  76*8 

Oxides  of  iron  and  maoganeie,  alumina, )      ^ ,  ^  ^ .  g  pj^q 

and  tome  phon^oric  acid  •    .    .  •) 

Carbonate  oflime      ......     13*8  1*0  4*6 

Sulphate  of  lime                                     2*44  0  *54  3*8 

Alkaline  sulphate,  with  trace  of  chloride  1      q  ,  ^  1 , 26  0*8 

and  solphutet  •    •  f 

Water                                                 8*8  4*6  4*6 

Trace  of  magnesia,  and  loss    ....       1*76  1*4  2*4 

100.0  100*0  100.0 
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plant ;  otherwise  we  must  make  it  into  carbonate^  the  use  of  which 
will  be  extremely  wasteful. 

The  principal  mixed  manures  are : — 

Bones — an  exceedingly  valuable  manure,  although  of  necessity 
costly :  bones  contain  nearly  half  their  weight  of  ammal  matter 
exceedingly  rich  in  nitrogen,  which  slowly  decays,  giving  rise  to 
ammonia ;  the  rest  being  phosphate  of  lime  with  a  little  carbonate. 
Hence,  when  observing  the  wonderful  effects  of  bone-dust  on  cer- 
tain crops,  we  can  be  at  no  loss  to  account  for  what  happens. 
The  use  of  this  substance  has  been  mostly  confined  to  turnips ; 
so  far  as  I  have  heard,  its  effects  on  other  plants,  such  as  wheat, 
which  requires  large  quantities  both  of  azote  and  phosphoric  acid, 
are  by  no  means  so  remarkable.  Is  this  fact  connected  with  some 
acid  excretion  from  the  roots  of  the  turnip,  by  the  aid  of  which 
the  phosphate  is  dissolved ;  and  which  does  not  take  place  to  so 
great  an  extent  in  other  plants?  and  could  we  not,  as  lieUg 
himself  proposes,  treat  the  bones  first  with  dilute  mineral  acid,- 
and  so  increase  the  effect  ? 

Fish  have  been  used  in  many  localities  by  the  sea- side  with  a 
good  result ;  they  contain  much  albuminous  matter  and  oil,  the 
use  of  which  is  not  however  very  clear.  Rape  and  linseed  cake 
and  "  graves/'  or  the  refuse  of  the  tallow-melter,  bits  of  mem- 
brane impregnated  with  fat,  belong  to  the  same  list.  Hair, 
woo^en  rags,  feathers,  dried  blood,  animal  flesh,  and  such  like 
substances,  are  all  extremely  valuable,  but  difficult  to  get  in  any 
quantity ;  they  differ  very  much  in  the  rapidity  with  which  they 
undergo  decomposition,  the  effect  of  the  two  last-named  being 
much  more  sudden  and  transient  than  that  of  the  former. 

When  a  soil  is  deficient  in  humus,  the  use  of  which  seems  to 
be  to  furnish  by  its  ceaseless  decomposition  a  source  of  carbonic 
acid  to  the  roots  of  the  plant,  more  particularly  valuable  in  the 
early  part  of  its  life,  peat  earth,  especially  when  brought  into  a 
state  of  decay  by  mixing  it  with  a  portion  of  stable-manure,  will 
prove  an  useful  addition.  It  has  often  struck  me  that  the  dead 
leaves  which  encumber  towards  winter  our  parks  and  woodlands, 
collected  in  the  latter  p<art  of  the  autumn,  and  either  ploughed 
into  the  ground  at  once,  or  first  made  into  a  compost  heap,  would 
prove  of  great  service ;  they  would  furnish  nitrogen,  and  humus, 
and  silicate  of  potash,  and  many  other  salts,  all  highly  useful. 

There  now  remain  but  two  other  manures  which  deserve  parti- 
cular notice,  namely,  the  guano  ''  of  the  South  Seas  and  the 
nitrates  of  potash  and  soda.  The  first-named  substance  is  the 
partly  decomposed  excrement  of  birds,  accumulated  in  beds  of 
almost  incredible  thickness  on  some  of  the  uninhabited  coasts  and 
islands  of  the  Southern  Pacific,  consisting,  according  to  an  old 
analysis  of  MM.  Fourcroy  and  Vauquelin,  of  uric  acid,  partly 
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saturated  with  ammonia  and  partly  with  potash,  phosphates  of 
these  bases  and  of  lime^  a  little  sulphate  and  chloride^  and  some 
siliceous  sand. 

The  guano  is  described  by  Sir  H.  Davy  in  his  admirable 
lectures  on  agricultural  chemistry,  but  seems  to  have  been  for- 
gotten until  the  publication  of  Liebig*s  volume,  since  which  a 
small  quantity  has  been  imported.  It  is  a  substance  deserving 
the  attention  of  agriculturists^  as  it  is  one  of  those  manures  best 
able  to  bear  the  expense  of  transport,  containing  much  valuable 
matter  in  a  small  space. 

An  excellent  paper  on  guano,  by  Professor  Johnston,  is  to  be 
found  in  the  last  published  Number  of  the  Journal  of  the  Society, 
to  which  the  reader  is  referred.  This  paper  contains  an  account 
of  some  experiments  made  with  the  substance  as  a  manure,  which 
were  decidedly  successful,  a  set  of  new  analyses,  and  some  re- 
marks on  its  use,  which  deserve  attention.  Unfortunately,  how- 
ever, for  the  English  farmer,  it  seems  not  improbable,  from  the 
statements  referred  to,  that  the  supply  itself  is  likely  after  a  time 
to  fail,  as  the  increasing  commerce  along  the  coast  frequented  by 
the  sea-birds  has  already  in  part  driven  the  latter  from  their 
accustomed  haunts,  and  thus  interfered  with  the  production  of 
the  substance.  Guano  is  a  substance  exceedingly  variable  in 
composition,  and,  consequently,  in  value — a  point  which  must  be 
kept  in  mind.  The  following  analysis,  on  the  authority  of  Vdlkel, 
made  on  a  specimen  of  a  quantity  brought  from  Valparaiso  *  will 
serve  as  an  illustration  of  its  general  nature. 
100  parts  contained — 

Urate  of  ammonia  •  •  •  ,9*0 
Oxalate  of  ammonia  •  •  .  .  lO'G 
Oxalate  of  lime  .       .       .  .7-0 

Phosphate  of  ammonia  .  •  •  .6*0 
Phosphate  of  magnesia  and  ammonia  .  •  2' 6 
Sulphate  of  potash  •  .  •  .5*5 
Sulphate  of  soda  •  '  •  •  .  .  3*8 
Sal-ammoniac  .  .  •  •  .4*2 
Phosphate  of  lime  .  •  .  •  14'3 
Clay  and  sand  •  .  •  •  •  4 '  7 
Various  organic  matters,  a  little  soluble  salt  I  32-3 
of  iron,  and  water      •       .       .  .J 

100-0 

The  occurrence  of  so  much  oxalic  acid  is  a  curious  subject  of 
speculation ;  it  must  be  a  result  of  the  chemical  changes  which 
the  guano  is  constantly  undergoing,  and  which  form  the  principal 


•  Annalen  der  Chemie  und  Fharmaciei  pp.  39, 289. 
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cause  of  the  enormous  difference  in  composition  found  even  in 
different  specimens  taken  from  the  same  mass. 

The  mode  in  which  this  substance  acts,  and  the  nature  of  the 
fooil  it  furnishes  to  com  plants^  must  be  obvious  from  a  glance  at 
its  composition — it  closely  resembles  in  this  respect  that  type  of  a 
good  manure,  putrefied  urine,  in  the  immense  quantity  of  azotized 
matter  and  phosphates  which  it  contains ;  and  we  can  be  at  no 
loss  to  understand  how  it  is  that  by  the  use  of  such  a  substance 
the  barren  plains  of  Peru  may  for  the  time  become  converted  into 
fruitful  fields.* 

.  Nitrates  of  Potash  and  Soda, — There  are  probably  no  sub- 
stances capable  of  being  used  as  manures  upon  which  more  expe- 
riments have  within  a  recent  period  been  made  than  upon  these 
salts,  and  especially  upon  the  last,  as  its  price  is  not  generally  so 
high  as  that  of  the  former,  in  consequence  of  the  large  supply^ 
and  partly,  perhaps,  from  its  uselessness  in  the  manufacture  of 
gunpowder.  It  is  necessary  to  state,  however,  that  hitherto  no 
satisfactory  general  result  has  been  arrived  at ;  some  experiments 
on  various  kinds  of  crops  have  been  attended  with  the  most 
marked  success,  while  in  others  either  no  perceptible  difference 
was  produced,  or  still  worse,  the  result  was  a  failure.  A  number 
of  such  experiments  are  related  in  the  second  volume  of  the 
Journal  of  the  Society,  but  it  is  impossible  to  deduce  from  them 
any  general  conclusion. 

Among  the  most  important  communications  is  that  of  Mr. 
Hyett,  from  a  statement  it  contains  of  a  very  remarkable  circum- 
stance, which,  if  confirmed  by  future  experiments,  will  place  the 
advantage  of  this  manure  on  a  higher  footing  than  that  which 


*  Two  specimens  of  S(outh  Sea  guano,  subsequently  examined  by  the 
author,  gave  the  following  results : — 

No.  1.  Pale,  brown,  soft,  and  highly  offensive — 
Oxalate  of  ammonia,  with  trace  of  carbonate,  undecomposed)  p^.^ 

uric  acid,  brown  organic  matter,  and  water        .       ,  .1 
Earthy  phosphates,  with  very  little  sandy  matter       .       .  .29*2 
Alkalme  phosphate  and  chloride,  with  little  sulphate        ,  .4-6 

1000 

No.  2.  Darker  in  colour,  less  offensive,  and  evidently  more  advanced 
in  decomposition :  it  contained  no  uric  acid — 
Oxalate  of  ammonia  with  little  carbonate,  organic  matter,  and) 

water   .       J   ^  ^ 

Earthy  phosphates,  with  little  gritty  matter      .      •       •  .41*2 
Alkahne  sulphates,  chlorides,  and  phosphates  (both  potash  and)    , . 
soda,  the  latter  most  abundant)  |    14  ^ 

100 '0 

— (Proccec^Mi^  of  Chmicol  Society  cf  London^  vol.  i.  p.  36.) 
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arises  from  the  mere  increase  in  the  quantity  of  grain  when  the 
salt  is  used  as  a  top-dressing  for  wheat. 

It  is  well  known  that  the  proportion  of  gluten  in  flour  varies 
very  much  in  different  samples  of  the  same  grain,  according  to 
the  circumstances  under  which  it  has  been  grown,  and  especially 
the  kind  of  manure  used.  The  experiments  of  Herbstoed  and 
Boussingault  suflSciently  prove  this ;  so  that  by  the  use  of  a  richly- 
azotized  manure,  such  as  urine  or  putrid  blood,  the  proportion  of 
gluten,  the  most  valuable  part  of  the  flour,  may  be  prodigiously 
increased.  Now  the  same  thing  is,  according  to  Mr.  Hyett, 
efiected  by  the  use  of  nitrate  of  soda.  In  the  case  by  him  described 
the  gluten  was  raised  from  19  to  23*25  per  cent. — a  most  im- 
portant difference. 

I  am  indebted  to  the  kindness  of  friends  for  the  means  of  re- 
peating this  experiment.  Among  the  analyses  of  the  ashes  of 
wheat  before  given  will  be  'found  those  of  an  experimental  crop 
raised  in  Berkshire,*  in  the  same  field,  and  as  nearly  as  possible 
under  similar  circumstances,  except  that  one-half  was  treated  with 
nitrate  of  soda,  and  the  other  not.  The  experiment  was  de- 
cidedly a  successful  one,  the  produce  being  considerably  in- 
creased. 

It  will  be  seen  from  the  analysis  referred  to  that  no  important 
alteration  of  the  inorganic  constituents  of  the  crop  occurred  under 
the  influence  of  the  nitrate;  a  little  more  soda  than  common 
seemed  to  have  been  introduced  into  the  straw,  but  nothing  more. 
The  value  of  the  manure  is  thus  due  to.  the  nitric  acid. 

In  the  Appendix  will  be  found  a  description  of  a  mode  of 
determining  the  proportion  of  gluten  in  meal  of  different  kinds, 
which  promises  to  give  results  infinitely  more  to  be  relied  on 
than  those  got  by  the  old  process  of  mechanical  separation.  This 
consists  in  ascertaining  the  per-centage  of  nitrogen  present  by  the 
aid  of  the  ultimate  analysis,  and  then  referring  the  nitrogen  to 
gluten,  on  the  supposition  that  that  substance  contains  very  nearly 
15*5  per  cent  of  azote — a  supposition  which  the  analyses  of  Dr. 
Bence  Jones  and  others  in  Liebig*s  laboratoiY  have  shown  to  be 
not  far  from  the  mark.  In  thu  manner  the  following  results 
were  obtained : — 

1.  Wheat  grown  in  Battersea  Fields  last  year,  well  dried  in 
the  air :  a  portion  was  carefully  ground  in  a  mortar,  and  the 
bran  separated  by  sifting  through  fine  muslin.  It  contained  in 
500  grains : — 


♦  By  T,  H.  Smith,  Esq.,  Kintbury,  Berks,  to  whom  I  take  this  opportu- 
nity of  returning  thanks ;  and  also  to  Charles  Alderman,  Esq.,  of  Kintbury, 
for  his  many  acts  of  polite  attention. 

2n2 
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Flour  .       .       .       .       .       356  grains. 

Bran  •       •       •       •       •       144     „  ' 


500  „ 

A  portion  of  the  finest  flour  dried  at  212^  for  some  hours,  and 
examined  for  nitrogen  : — 

Per  Cent. 

10  '43  grains  gave  a  quantity  of  nitrogen  corresponding  to  1  *64 
10-34  „  „  „  1-67. 

The  mean  is  1*655,  which,  reckoned  to  dry  gluten  containing  15 '5 
per  cent,  of  nitrogen,  gives,  for  the  per-centage  of  gluten  in  the  flour, 
10-7. 

2.  Wheat  from  Berkshire,  not  nitred ;  500  grains  contained  : — 

Flour          •       •       •       •       •       325  grains. 
Bran  175  „ 

500  „ 

Flour  dried  at  212°  :— 
10*55  grains  gave  a  quantity  of  nitrogen  corresponding  to  1*39 

per  cent.,  or  8*97  per  cent,  of  dry  gluten. 
10*26  grains  gave  a  quantity  of  nitrogen  corresponding  to  1*41 

percent,  or  9*1  per  cent,  of  gluten. 

3.  Same  wheat  manured  with  nitrate  of  soda.    It  contained — 

Flour         •       •       •       •       •       323  grains. 
Bran  177  „ 

500  „ 

Flour  dried  at  212°  :— 

10*39  grains  of  flour  gave  nitrogen  corresponding  to  1'48  per 

cent.,  or  9*55  per  cent,  of  gluten. 
10"  3  grains  of  flour  gave  nitrogen  corresponding  to  1  *  56  per  cent., 

or  10*06  per  cent,  of  gluten. 

So  that  the  extreme  pair  of  these  experiments  only  makes  the 
increase  of  gluten  1  per  cent.,  a  quantity  probably  not  much 
above  the  limit  of  error  of  the  experiment.  This  point  cannot  yet 
be  considered  settled. 

In  terminating  these  remarks  on  the  subject  of  manures,  I  beg 
once  more  to  call  attention  to  the  salts  of  ammonia..  Should 
these  really  be  found  to  produce  the  beneficial  effects  anticipated, 
we  shall  possess  at  home,  within  the  limits  of  our  own  island,  re- 
sources for  the  improvement  of  agriculture,  compared  with  which 
guano,  and  nitrate  of  soda,  and  all  such  things,  are  quite  insigni- 
ficant— resources  which  only  require  to  be  judiciously  used  to  pro- 
duce the  most  extraordinary  results. 
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Coal  contains  nitrogen.  When  distilled  at  a  red  heat  for  the 
purpose  of  getting  illuminating  gas,  the  greater  part  of  this  nitrogen 
unites  with  hydrogen,  and  gives  rise  to  ammonia,  which  is  after- 
wards separated  more  or  less  completely,  and  manufactured, 
although  frequently  in  a  very  wasteful  and  imperfect  manner,  into 
ammoniacal  salt.  Admitting  that  coal  contains  1  per  cent,  of 
nitri^en,  which  can  thus  be  employed  (a  supposition  probably 
not  far  from  the  truth),  it  is  easy  to  see  what  a  prodigious  quantity 
of  ammonia  might  be  furnished  by  our  coal-gas  works,  properly 
conducted. 

According  to  Dr.  Ure,  in  the  year  1838  the  quantity  of  coal  so 
distilled  in  London  alone  amounted  to  180,000  tons,  containing 
at  1  per  cent.  4,032,000  lbs.  of  nitrogen,  equivalent  to  4,8%,000 
lbs.  of  ammonia ! — the  produce  of  a  single  city  in  one  year. 

Again,  it  is  a  supposition,  certainly  within  the  mark,  that  every 
person,  one  with  another,  gives  rise  to  1  lb.  of  urine  every  day, 
containing,  according  to  the  estimate  of  Berzelius^  about  210 
grains  of  urea.  Taking  the  present  population  of  London  at  two 
millions,  this  gives  60,000  lbs.  of  urea  daily,  or  21,900,000  lbs. 
yearly  of  this  valuable  substance  thrown  away — a  quantity 
capable  of  producing  by  its  decomposition  12,410,000  lbs.  of  am- 
monia. Could  one^fourth  of  this  ammonia  be  converted  into  flour, 
it  would  produce  the  astonishing  quantity  of  159,687)500  lbs. 


Appendix. 

I.  On  the  Analysis  of  Soils. 

The  exact  analysis  of  a  soil,  taking  into  account  the  precise  nature, 
quantity,  and  state  of  every  ingredient,  many  of  which  occur  in  ex- 
tremely minute  quantities,  is  a  chemical  problem,  perhaps  the  most 
difficult  that  could  be  devised,  and  which  the  science  in  its  present  state 
is  hardly  competent  to  solve. 

To  give  such  a  mode  of  approximative  analysis  as  shall  be  exceed- 
ingly useful,  without  pretending  to  fulfil  these  conditions,  is  the  object 
of  the  following  remarks : — 

The  plan  described  is  based  on  that  recommended  by  Davy,  namely, 
the  separation  of  the  soil  into  sand,  finely  divided  tbatter,  and  salts,  and 
differs  principally  from  those  in  use  by  a  more  careful  examination  of 
the  fine  part,  which  is  subjected  to  a  regular  process  of  mineral  analysis. 
The  sand  and  soluble  matters  are  separately  examined  as  usual. 

The  sample  of  soil  taken  from  the  field  with  the  usual  precautions  is 
exposed  to  the  air  until  sensibly  dry ;  in  this  state  a  portion  is  weighed 
out,  dried  at  about  300*  Fahr.  and  the  loss  of  water  ascertained.  It  is 
next  carefully  elutriated  with  distilled  water,  by  which  the  soluble  part 
is  taken  up  and  the  sand  and  clayey  portion  separated;  tlie  sand  is  then 
strongly  dried,  weighed,  and  its  chemical  nature  examined. 
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The  liquid,  holding  the  finely  divided  matter  in  suspension,  is  then 
put  on  a  weighed  filter,  and  the  proportion  of  that  substance,  after  proper 
drying,  ascertained ;  but  here  a  practical  difficulty  occurs :  the  mixture 
often  refuses  to  filter,  the  finely  divided  substance  closing  the  pores  of 
the  paper,  so  as  greatly  to  protract  that  process,  while  what  liquid  does 
come  through  passes  muddy.  This  inconvenience  is  obviated  by  boiling 
the  whole  in  a  glass  flask  for  an  hour,  when  filtration  takes  place  more 
readily.  Even  after  this  I  have  found,  when  operating  on  clayey  soils, 
that  the  filtered  liquid  cannot  be  obtained  clear,  in  which  case  it  should 
be  evaporated  down  in  a  porcelain  vessel  to  a  small  bulk  and  again  put 
upon  a  little  weighed  filter.  In  this  manner  the  difficulty  is  got  over, 
but  H  slight  error  is  involved  by  the  action  of  the  boiling  water  upon 
the  humus,  whereby  a  small  portion  is  taken  up  and  the  solution 
rendered  yellowish,  but  this  quantity  is  very  small,  as  the  examples  to 
be  adduced  will  show.  When  the  suspended  finely  divided  matter  of 
clay  soils  is  suffered  to  stand,  even  for  many  days,  although  the  greater 
part  settles  down,  the  liquid  remains  turbid,  and  if  examined  for  salts  in 
this  state,  would  certainly  cause  a  larger  error  than  that  mentioned 
above. 

The  clear  yellowish  liquid  so  obtained,  which  usually  amounts  to 
about  a  pint,  holds  in  solution  all  the  soluble  saline  constituents  of  the 
soil,  including  the  gyp&um,  unless,  indeed,  that  substance  is  present  in 
very  large  proportion.  It  is  evaporated  to  dryness  without  ebullition  in 
a  small  platinum  capsule,  and  the  residue  weighed,  ignited  to  redness 
until  the  charcoal  is  burned  away,  and  again  weighed. 

There  now  remains  to  be  examined  the  finely  divided  substance. 

The  first  thing  to  be  done  is  to  determine  the  proportion  of  organic 
matter ;  to  do  this  exactly  would  be  a  very  difficult  task.  After  much 
thought  I  am  inclined  to  the  opinion  that  the  old  plan,  that  of  calcina- 
tion, is  likely  to  give,  when  properly  conducted,  a  result  quite  as  good 
as  that  which  might  be  obtained  by  a  more  complicated  process.  A 
convenient  portion  of  the  substance,  well  dried  at  300""  and  in  fine 
powder,  is  heated  to  redness  in  an  open  platinum  crucible  until  all 
blackness  disappears,  when  the  loss  of  weight  after  cooling  gives  the 
quantity  of  organic  matter;  a  little  too  high  from  the  water  disengaged 
from  the  clay  at  this  high  temperature.  So  far  as  appears  to  me  this 
error  can  hardly  rise  to  2  per  cent. 

The  calcined  substance  is  next  mixed  with  four  times  its  weight  of 
dry  carbonate  of  soda,  and  fused  in  the  same  platinum  crucible  at  a  good 
red  heat  for  15  to  20  minutes ;  the  melted  mass  is  softened  by  water 
and  then  treated,  with  the  precautions  proper  to  these  processes,  with 
excess  of  hydrochloric  and  a  little  nitric  acid,  the  whole  evaporated  to 
dryness,  acidulated  water  added,  and  the  insoluble  silica  collected  on  a 
filter,  washed,  ignited,  and  weighed. 

To  the  solution  and  wash-water,  concentrated  by  evaporation,  am- 
monia is  added,  which  precipitates  alumina,  oxide  of  iron,  and  the 
little  earthy  phosphates  which  may  exist  in  the  substance ;  the  quantity 
of  the  latter  is  however  so  small,  that  in  'this  analysis  it  may  be  safely 
neglected.  The  precinitate,  well  washed,  is  then  heated  with  dilute 
caustic  potash,  which  dissolves  the  alumina  and  leaves  the  oxide  of  iron. 
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which  is  lastly  re-dissolved  in  acid,  precipitated  by  ammonia,  collected, 
washed,  ignited,  and  weighed. 

The  alkaline  aluminous  solution  is  mixed  with  a  solution  of  hydro- 
chlorate  of  ammonia,  the  alumina  washed,  dried,  and  after  ignition 
weighed. 

The  ammoniacal  solution  from  which  the  two  last  bodies  have  been 
separated  is  reduced  to  a  small  bulk,  the  lime  estimated  by  oxalate  of 
ammonia,  and  the  magnesia  by  phosphate  of  soda  and  ammonia  in  th^ 
usual  manner.  A  little  oxide  of  manganese  sometimes  occurs,  which 
requires,  when  its  quantity  is  at  all  notable,  an  additional  process  for  its 
extraction. 

Operating  thus  and  using  great  care,  I  was  surprised  to  observe  that 
sometimes  a  deficiency  was  to  be  found  in  the  result  of  the  analysis  very 
far  greater  than  could  be  explained  by  any  error  of  experiment.  This 
happened  with  three  strong  clay  soils  from  Worcestershire  belonging  to 
the  new  red  sandstone  formation,  and  as  more  than  one  repetition  of  the 
experiment  gave  the  same  result,  there  could  be  no  other  conclusion 
drawn  but  that  something  had  been  overlooked ;  this  could  only  be  alkali 
in  an  insoluble  condition. 

To  settle  the  point,  a  proper  quantity  of  finely  divided  matter  was 
mixed  with  five  times  its  weight  of  pure  precipitated  carbonate  of  lime, 
and  ignited  to  whiteness  in  a  platinum  crucible  for  half  an  hour :  the 
strongly  aggregated  mass  was  then  treated  with  dilute  hydrochloric  acid, 
evaporated  to  dryness,  and  the  silica  separated,  washed,  dried,  ignited, 
and  found  to  agree  in  quantity  with  that  obtained  by  the  other  process. 
The  solution  was  mixed  with  excess  of  carbonate  of  ammonia,  filtered, 
the  soluble  portion  evaporated  to  dryness  and  ignited  to  expel  the  am- 
moniacal salt.  The  residue  in  the  crucible,  freed  from  a  little  lime  and 
magnesia  which  yet  remained*,  consisted  of  a  white  saline  substance 
having  all  the  characters  of  chloride  of  potassium,  and  whose  quantity, 
when  referred  to  potash,  was  just  sufficient  to  make  up  the  above-named 
deficiency.  • 

This  experiment,  which  was  repeated  several  times  with  the  same 
success,  suffices  to  demonstrate  the  existence,  in  the  "soils  examined,  of 
potash  in  an  insoluble  condition  to  an  extraordinary  extent,  doubtless  as 
sihcate,  and  which  in  the  cases  referred  to  amounts  to  nearly  2  per  cent, 
of  the  whole.  It  is  much  to  be  desired  that  this  should  be  further 
investigated. 

It  would  be  exceedingly  difficult  to  determine  with  precision  the 
quantity  of  phosphoric  acid  in  a  soil* — a  question  of  great  impoi:tance. 
The  following  process  answers  exceedingly  well  for  the  detection  of  this 
substance,  and  also  forgetting  some  idea  of  its  scarcity  or  abundance : — 

A  suitable  quantity  of  the  soil,  about  500  grains,  is  boiled  for  some 
hours  in  a  few  ounces  of  water  containing  100  grains  of  pure  carbonate 
of  potash,  by  which  a  deep  brown  solution  is  obtained  and  ammonia 
disengaged.  This  solution,  after  being  filtered,  is  evaporated  to  dryness 
and  ignited  in  a  platinum  crucible, to  char  and  destroy  the  organic 


•  This  opinion  has  not  been  altered  by  a  careful  perusal  of  SprengeFs 
elaborate  treatise  on  the  subject  of  the  analysis  of  soils,  Oct,  1843. 
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matter,  water  is  then  poured  upon  the  mass,  and  the  whole  placed  upon 
a  filter ;  the  solution  is  next  to  be  neutralised  with  nitric  acid  and  acetate 
of  lead  poured  in,  which  throws  down  sulphate  and  phosphate  of  lead. 
The  mixed  precipitate  is  collected  on  a  little  filter,  washed,  suspended  in 
water,  and  decomposed  by  a  stream  of  sulphuretted  hydrogen  gas. 
After  warming  and  filtration  the  solution  is  neutralised  by  ammonia  and 
tested  for  phosphate  by  nitrate  of  silver,  and  sulphate  of  magnesia  with 
excess  of  ammonia. 

The  latter  test  is  an  exceedingly  valuable  one,  as  it  often  happens  that 
the  quantity  of  phosphate  is  very  small,  and  the  chloride  has  not  been 
wholly  got  rid  of  by  the  above  process ;  in  such  a  case  nitrate  of  silver 
will  act  equivocally.  By  adding  to  the  suspected  solution,  however,  in 
succession,  a  drop  of  solution  of  sulphate  of  magnesia,  a  little  sal- 
ammoniac,  and  then  an  excess  of  ammonia,  a  precipitate  of  the  triple 
phosphate  will  make  its  appearance  if  phosphoric  acid  be  present  at  all. 

All  the  soils  which  I  nave  examined,  treated  in  this  way,  yielded 
phosphoric  acid:  from  garden-mould  the  quantity  was  really  very 
considerable. 

It  is  almost  unnecessary  to  add  that  if  gravel  or  large  vegetable  fibres, 
and  such  accidental  substances,  exist  in  the  soil  exammed,  they  must  be 
separated  by  a  sieve  and  an  account  kept  of  them. 

The  following  will  serve  as  examples  of  the  application  of  the 
process : — 

No.  1. — Old  grass  land  from  Hanbury,  Worcestershire : — 

500  grains  by  drying  at  300°  Fahr.  lost    .       .    12*4  grains. 
By  elutriation,  &c.  it  gave — 

Siliceous  sand  containing  much  oxide  of  iron  256*0  „ 
Finely  divided  matter   .       .       •       .    229*6  „ 
Soluble  substances — 

Organic      .       ,       ,    0  7  grains. 
Inorganic    .       .        .    0  •  5  ,  „ 

  1-2  „ 

Water  12-4  „ 


499-2 

Finely-divided  matter  analysed  by  the  method  described ; — 
25  grains  gave — 


Silica 

In  100  parts. 

.  17-1 

.  68-4 

Alumina     .  • 

.  2-55 

.  10-2 

Oxide  of  iron 

.  2-95 

.  ii-s 

Carbonate  of  lime  . 

.  0-2 

0-8 

Carbonate  of  magnesia  . 

.  0-1 

0-4 

Organic  matter,  "  humus  " 

.  O'O 

3-6 

Potash,  by  lime  process  . 

1-02 

4-08 

Loss  •       •       •  • 

.  0-18 

0-72 

25-0 

.  100-0 

D'stinct  evidence  both  of  phosphoric  acid  and  of  ammoniacal  salt. 
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No.  2.— Tilled  field,  A ;  same  locality, 
500  grains  taken — 

Highly  ferruginous  quartz-sand 
Finely-dividwi  matter  . 

1*8  grains. 
0-15  „ 


Salt,  &c.  i?'^"^^^  ; 

*  (morganic* 


Hygroscopic  water 

Analysis  of  finely-divided  matter : — 
25  grains  yielded — 


188*25  grains. 
288-8 


2-55 
20-05 


499-65 


Silica 

In  100  parts. 

.  16-4 

.  65-6 

Alumina 

.  3-2 

.  12-8 

Oxide  of  iron 

.  2-5 

.  10-0 

Carbonate  of  lime  . 

.  0-3 

1-2 

Carbonate  of  magnesia  . 

.  0-05 

0-2 

Organic  matter 

.  1-5 

6'0 

Potash,  by  separate  process 

.  0-88 

3-52 

Loss  •       •       •  • 

.  0-17 

0-68 

25-0 

100-0 

No.  3. — Tilled  land,  B ;  same  place  as  last. 
500  grains  of  soil  gave — 

Sand  •  •  •  •  • 
Fine  matter    •       •       •  . 


Salt,&c.  |?'"«'"'^ 
Water 


„   I'l  grains. 

linorgauict  0-8  „ 


238-15  grains. 
243-25  „ 


2-5 
15-45 


Analysis  of  finely-divided  matter : 
25  grains  gave— 

Silica .       •       .  • 

Alumina 

Oxide  of  iron 

Carbonate  of  lime  • 

Organic  matter 

Potash,  by  other  process  . 

Trace  of  magnesia 


499-35    „  • 


In  100  parts. 

15-0 

.  60-0 

3-3 

.  13-2 

2-8 

.  11-2 

1-2 

4-8 

1-7 

6-8 

ro7 

4-28 

25-07 

100-28 

*  Consisted  of  carbonate  of  lime  from  the  decomposition  of  a  little 
organic  salt,  sulphate  of  lime,  and  soluble  chloride, 
t  Carbonate  and  sulphate  of  lime  and  common  salt. 
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No.  4. — A  rich  black  mould  from  Battereea  Fields,  in  the  Valley  of 
the  Thames. 

500  grains  gave —  • 

Quartz  sand      ....    398*2  grains. 
Finely-divided  matter  .       .       .     81 '0  „ 
Soluble  prin-1  organic  .    1*6  grains, 
ciples    ./inorganic*  0*8  „ 

.    ~       .       2-4  „ 
Water  17*7  „ 


Analysis  of  finely-divided  matter : — 
25  grains  gave — 

Silica  • 
Alumina 
Oxide  of  iron 
Carbonate  of  lime  • 
Carbonate  of  magnesia 
Organic  matter 
Trace  of  insol.  potash,  and  loss 


499-3 


In  100  porti. 

13-7 

.  54-8 

2-3 

9-2 

2-65 

.  10-6 

M 

4-4 

0-1 

0-4 

5-0 

.  20-0 

0-15 

.  .  0-6 

25-0 

100-0 

Abundance  of  phosphoric  acid  to  be  found ;  also  ammoniacal  salt. 

It  is  a  very  remarkable  circumstance  (already  alluded  to  in  the  be- 
ginning of  this  paper),  that  strong,  heavy  clay  soils,  like  the  three  first, 
should  not  contain  more  than  7  per  cent,  of  alumina ;  that  this  small 
quantity  should  confer  on  tlie  soil  so  much  plasticity  and  adhesiveness. 
It  is  probable,  however,  that  the  oxide  ot  iron  contributes  largely  to  this 
efiect  in  the  cases  cited. 

2.  Analyns  of  Aslies  of  Plants, 
The  processes  adopted  in  the  analyses,  of  which  the  results  are  given 
in  the  body  of  the  essay,  will  be  most  easily  rendered  intelligible  by  an 
example. 

Analysis  of  the  ashes  of  wheat,  Battersea  Fields : — 

Straw, — A  portion  of  ash  boiled  in  water  and  filtered.  Solution 
neutral :  gave  no  precipitate  with  carbonate  of  potash ;  no  indication 
of  phosphate  by  magnesia  test ;  abundant  white  precipitate  with  chloride 
of  barium,  insoluble  in  nitric  acid ;  also  some  chloride  with  nitrate  of 
silver. 

Portion  of  solution  concentrated  by  evaporation,  and  mixed  with 
solution  of  tartaric  acid,  gaye,  on  agitation,  abundant  crystalline  pre- 
cipitate. 

Matter  insoluble  in  w^ter  treated  with  dilute  hydrochloric  acid,  no 
perceptible  effervescence,  and  only  a  small  portion  dissolved ;  filtered 
solution  evaporated  to  dryness,  and  acidulated  water  added.  Insoluble 
matter  almost  inappreciable.  To  the  solution  ammonia  added,  which 
gave  a  precipitate  of  phosphates ;  filter :  solution  examined  for  lime 

*  Chiefly  sulphate  of  lime  and  common  salt. 
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and  magnesia,  contained  a  little  of  each.  Another  portion  evaporated 
to  dryness,  and  ignited  left  a  minute  residue  of  chloride  of  potassium. 

Precipitated  earthy  phosphates  dried,  powdered,  and  fused,  with  ex- 
cess of  carbonate  of  soda ;  fused  mass  treated  with  water,  aud  placed  on 
filter.  Solution  examined  for  phosphoric  acid,  and  insoluble  matter  for 
lime,  magnesia,  and  oxide  of  iron. 

From  the  above  it  was  inferred  that  the  soluble  portion  of  the  ash 
consisted  of  sulphate  of  potash,  with  a  little  chloride ;  and  the  insoluble 
matter  of  siliceous  scales  (to  be  further  examined),  phosphates  of  lime 
and  magnesia,  small  portions  of  carbonates  of  those  eartns,  and  a  trace 
of  potash. 

Quandtaiive  Analysis. 

20  grains  of  ash  lost  by  gentle  ignition        .       •       •0*2  grains. 

Water  added,  boiled,  and  filtered ;  solution  acidulated  with 
nitric  acid,  evaporated  to  dryness,  acidulated  water 
poured  on  the  residue,  and  filtered :  silica  washed, 
dried,  and  ignited  0.3  „ 

Add  solution  mixed  with  chloride  of  barium,  boiled  and 
filtered:  sulphate  of  baryta,  ignited        •       .       .    3*8  „ 

2*9  grains  of  sulphate  of  potash. 

Matter  insoluble  in  water,  gently  ignited,  weighed  .       •  16*2  „ 
Treated  with  dilute  hydrochloric  acid,  and  filtered ;  matter 

insoluble  in  acid,  ignited       •       •       •       •       .14  2,, 
Acid  solution  mixed  with  ammonia,  filtered ;  phosphates, 
•  ignited      •       .       •       •       •       .       •       •    1*5  „ 
To  solution  oxalate  of  ammonia  added,  filtered ;  carbonate 

of  lime      .       •        •       •       .        .       .        .    0*15  „ 

Hence, — 

[Sulphate  of  potash    •  .  2 '9 

Soluble  salt  •  3 'G^ Chloride,  by  difference  .  0-4 

ISilica     •       .       .  .0-3 

I Siliceous  scales        .  .  14  *2 

JtttTofii.e  :  :  'A. 

Potash,  magnesia,  &c.  .  0  -  35 

Water   0  2 


20-0 

Grain. — Portion  of  ash  treated  with  water,  solution  distinctly  alkaline ; 
refused  to  filter.  Nitric  acid  added,  no  effervescence,  but  greater  portion 
dissolved ;  filtered,  black  sandy  matter  remained. 

Solution  mixed  with  ammonia  and  warmed,  by  which  a  very  abundant 
white  granular  precipitate  was  thrown  down ;  this  washed,  dried,  ignited, 
and  examined  proved  to  be  a  mixture  of  phosphate  of  magnesia  with  a 
little  phosphate  of  lime ; — Ammoniacal  solution  contained  neither  lime, 
magnesia,  sulphuric  nor  hydrochloric  acids ;  a  portion  evaporated  to  dry- 
ness and  ignited  yielded  a  residue  consisting  of  phosphate  of  potash. 
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Quantitative  Analysis, 

10  grains  of  ash  lost  nothing  hy  ignition. 
Treated  with  hydrochloric  acid  and  filtered,  left  of  unburn t 

charcoal  and  sandy  matter  .  •  .  .  .0*9  grains. 
Solution  mixed  with  ammonia  and  filtered;  phosphates 

weighed  after  ignition  .       .       .       .       .       .    3*7  „ 

Hence  the  ash  contained — 

Phosphates  of  magnesia  and  lime  .  .  .  3  •  7 

Sandy  matter,  &c.         .       .  .  .  .  0'9 

Alkaline  phosphate  hy  difference  •  .  .  5*4 


10-0 

The  value  of  an  «analysi8  made  in  such  a  manner  depends  altogether 
on  the  care  with  which  the  qualitative  examination  has  been  made,  and 
the  absence  of  all  other  substances  completely  established.  The  diffi- 
culty of  obtaining  a  sufficient  quantity  of  material  to  work  upon  is  a 
great  bar  to  any  more  elaborate  investigations ;  the  simplicity  of  the  ash, 
however,  renders  these  needless. 

When  the  soluble  part  of  an  ash  contains  carbonate,  sulphate,  and 
phosphate,  an  exact  analysis  becomes  very  difficult.  I  have  in  such 
cases  contented  myself  with  determining  the  two  latter  by  precipitation, 
by  baryta,  and  taking  the  carbonate  by  difference.  Perhaps  it  would  be 
as  well  to  check  this  result  by  determining  directly  the  carbonic  acid, 
which  could  easily  be  done,  and  the  quantity  of  alkali  by  its  saturating 
power,  if  great  accuracy  were  required. 

I  have  assumed  the  composition  of  phosphate,  of  baryta,  precipitated 
by  excess  of  ammonia,  to  be  represented  by  the  formula — 

5  Ba  O  +  2  P  O,  (Berzdius). 

The  determination  of  the  quantity  of  potash  in  a  mixture  of  a  salt  of 
that  base  with  one  of  soda  presents  no  difficulty.  The  salt  is  converted 
into  a  chloride  by  means  which  need  not  be  here  described ;  a  portion  is 
then  placed  in  a  platinum  crucible,  gently  ignited,  and  its  weight  ascer- 
tained ;  it  is  next  dissolved  in  a  little  water,  and  mixed  with  four  times 
its  weight  of  the  double  chloride  of  platinum  and  sodium  in  crystals ; 
when  the  d|pompositioh  is  complete,  alcohol  is  added,  and  the  insoluble 
yellow  salt  placed  upon  a  weighed  filter,  washed  with  dilute  alcohol, 
dried  at  212^  and  weighed.  From  the  weight  of  this,  the  double  chloride 
of  platinum  and  potassium,  it  is  easy  to  calculate  the  quantity  of  chloride 
of  potassium  which  it  contains. 

On  the  Determination  of  Gluten  in  Grain, 

The  method  which  has  hitherto  been  usually  had  recourse  to  for  this 
purpose  consists  in  making  the  meal  to  be  examined  into  a  paste  with 
cold  water,  and  kneadifag  it  in  the  hand  in  a  little  stream  of  water  until 
the  latter  is  no  longer  rendered  milky  by  the  separated  starch ;  in  the 
beginning  of  the  operation  the  paste  is  inclosed  in  a  piece  of  rag,  but 
towards  the  end  it  is  usual  to  retain  it  in  the  palm  of  the  hand  without 
any  envelope.    When  it  is  thought  that  the  washing  has  been  conducted 
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to  a  sufficient  extent,  the  gluten  is  dried  and  weighed.  This  is  the 
method  used  hy  Davy  in  his  analyses. 

Boussingault,*  some  years  ago,  having  occasion  to  make  a  number  of 
such  experiments,  in  which  accuracy  was  required,  speedily  found  that 
this  method  could  never  be  trusted ;  he  rejected  it,  and  substituted  the 
ultimate  analysis,  assuming  from  data  of  his  own,  that  real  gluten  in  a 
pure  and  dry  state  contains  15  per  cent  of  nitrogen. 

This  nitrogen  analysis  has  hitherto,  from  its  diflBculty  of  execution 
and  somewhat  imperfect  results,  been  the  great  stumbling-block  of 
organic  chemistry :  still,  it  was  a  happy  thought  to  put  it  in  the  place  of 
the  still  more  imperfect  plan  of  mechanical  separation. 

Within  the  last  few  months  a  new  mode  of  determining  the  nitrogen 
in  organic  substances  has  been  devised  and  put  into  execution  at  Giessen, 
ixrhich  promises  to  be  of  the  greatest  advantage  to  science  by  reason  of 
the  facility  with  which  it  is  conducted,  and  of  the  sharp  and  beautiful 
results  it  affords ;  results  which,  bo  far  as  I  can  judge  from  my  own  ex- 
periments and  those  of  the  authors  of  the  process,  MM.  Will  and  Var- 
rcntrapp,  equal  at  least  in  accuracy  those  of  the  carbon  and  hydrogen 
determination.  The  following  is  the  principle: — ^When  any  organic 
substance  containing  nitrogen,  except  a  nUraie^  is  heated  to  redness  with 
excess  of  hydrate  of  potash  or  soda,  the  water  of  the  hydrate  suffers  de- 
composition, its  oxygen  attacks  the  carbon  of  the  substance,  and  its 
hydrogen  the  azote,  which  is  thus  wholly  and  entirely  converted  into 
ammonia.  By  collecting  this  ammonia,  therefore,  and  ascertaining  its 
weight,  we  could  easily  calculate  the  quantity  of  nitrogen  in  a  given 
weight  of  the  substance. 

The  practice  is  as  follows : — A  mixture  is  made  of  about  two  parts 
quicklime  and  one  part  hydrate  of  soda,  and  reduced  to  fine  powder ;  a 
convenient  quantity  of  the  organic  body  is  brought  to  a  proper  state  of 
dryness,  weighed  and  intimately  blended  with  some  sixty  times  its  weight 
of  the  lime  and  soda  mixture.  The  whole  is  then  introduced  into  a  tube 
of  hard  Bohemian  glass,  eight  or  nine  inches  long,  drawn  out  to  a  point 
as  in  the  carbon  and  hydrogen  estimation.  To  this  tube  is  connected, 
by  means  of  a  cork,  a  little  glass  apparatus  on  the  principle  of  a  Woulfe's 
bottle,  containing  dilute  hydrochloric  acid. 

Arrangements  being  thus  made,  the  tube  is  gradually  ignited  from 
end  to  end  by  the  aid  of  a  charcoal  fire,  the  ammonia  diKngaged  is 
absorbed  by  the  acid,  and  the  hydrogen,  carbonic  acid,  and  other  incon- 
densible  gases  escape.  When  the  operation  is  ended,  the  point  of  the 
tube  being  broken,  air  is  drawn  through  the  apparatus  to  sweep  out  any 
ammonia  that  may  linger  in  the  combustion  tube. 

The  acid  liquid  now  contains,  provided  the  experiment  has  been  pro* 
perly  conduct^,  the  whole  of  the  ammonia  generated  by  the  nitrogen  of 
the  organic  substance  analysed.  It  is  transferred  to  a  porcelain  capsule, 
mixed  with  a  quantity  of  pure  chloride  of  platinum,  and  evaporated  to 
dryness  in  a  water-bath.  Upon  the  residue  is  poured  a  mixture  of 
alcohol  and  ether,  which  dissolves  the  excess  of  chloride  of  platinum, 
but  leaves  untouched  the  yellow  double  chloride  of  platinum  and  ammo- 


•  Aun.  China,  et  Phys.,  65,  301. 


556 


Onthe  Food  of  Plants. 


nium,  which  is  placed  upon  a  little  weighed  filter,  well  waabed  with  the 
alcoholic  mixture,  dried  at  212'',  and  weighed.  Eyery  hundred  parts  of 
this  salt  contain  6*346  parts  of  nitrogen. 

One  great  advantage  of  this  process  is  that  the  error  is  divided  by  16, 
in  consequence  of  the  nitrogen  being  reckoned  from  the  heavy  platinum 
salt  It  appears  peculiarly  applicable. to  the  analysis  of  bodies  containing 
but  little  nitrogen,  a  problem  which  has  hitherto  presented  much  practical 
difficulty. 

To  judge  how  far  the  new  nitrogen  process  could  be  applied  to  the 
analysis  of  such  a  body  as  meal  to  determine  the  proportion  of  gluten 
(and  a  more  severe  trial  of  the  process  itself  could  hardly  have  been  dc^ 
vised),  it  was  thought  right  to  repeat  the  analysis  of  two  of  the  samples 
of  wheat-flour  described  in  the  essay*  which  were  made  by  the  new  plan, 
using  for  the  purpose  the  old  absolute  method,''  and  adopting  every 
precaution  ths^  could  be  thought  of  ta  diminish  the  error  of  excess  to 
which  this  method  is  subject.  A  large  quantity  of  flour  was  burned, 
and  the  exhaustion  of  the  tube  made  as  complete  as  possible  by  the  aid 
of  a  very  powerful  air-pump,  instead  of  the  little  hand-syringe  generally 
used.    The  following  are  the  results 

1 .  Flour  from  Battersea  wheat. 

Quantity  taken        •       •       19*19  grains. 
This  produced  1'25  cubic  inches  of  nitrogen  at  60°,  which,  corrected 
for  moisture  and  pressure,  was  reduced  to  1  *  24  cubic  inches,  weighing 
0  •  3739  grains,  or  1  •  95  per  cent. 

The  other  process,  the  error  of  which  is  in  defect,  gave  1  •  64  and  1  •  61 
per  cent. 

2.  Flour  from  nitred  wheat,  Berkshire. 

Quantity  taken        .       .       1 9 '  89  grains. 
This  produced  1  '2  cubic  inches  of  nitrogen  at  60%  which,  corrected  for 
moisture  and  pressure,  fell  to  1  *  18*7  cubic  inches,  weighing  0*358  grains, 
or  1  •  8  per  cent. 

The  new  method  gave       .       .       1  '48  and  1  •  56. 

6,  Coventry  Street^  Haymarkety 
October-  2,  1843. 
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XV. — On  the  Steeping  of  Seeds.    By  J.  Campbell. 
To  the  Secretary, 

Sir, — ^At  the  late  agricultural  show  held  here,  uuder  the  patronage  of 
the  Highland  and  Agricultural  Society  of  Scotland,  on  the  8th,  9th, 
and  lOth  ult.,  I  exhibited  specimens  of  oats,  barley,  wheat,  and  rye- 
grass,  raised  from  seed  chemically  prepared,  which  were  favourably 
noticed  in  the  Society's  Report 

On  the  l^th  of  July  .  I  sent  a  communication  to  Sir  Charles  Gordon, 
Secretary  of  the  Highland  Society  of  Scotland,  from  which  the  following  is 
an  extract : — ^  It  is  now  a  considerable  time  since  I  began  to  imagine 
that  if  the  ultimate  principles  of  which  the  proximate  constituents  of 
most  of  the  gramineous  seeds  are  composed  could  by  any  means  be 
made  so  to  enter  the  substance  of  the  seed,  and  at  the  same  time  not  to 
injure  its  vitality,  as  thoroughly  to  imbue  its  texture  with  an  excess  of 
these  principles,  the  end  (viz.  of  superseding  manures)  would  be  ac- 
complished ;  and  it  is  by  doing  this  to  a  certain  extent  that  I  am  con- 
vinced I  have  succeeded." 

The  specimens  which  I  exhibited  were  raised  from  seeds  steeped  in 
sulphate,  nitrate,  and  muriate  of  ammonia,  and  nitrates  of  soda  and 
potass,  and  combinations  of  these;  and  in  all  cases  the  results  were 
highly  satisfactory.  Seeds  of  wheat,  for  example,  prepared  from  sul- 
phate of  ammonia,  and  sown  on  the  5th  of  July,  had  by  the  10th  of 
August,  the  last  day  of  the  show,  tillered  into  nine^  ien^  and  eleven  stems 
of  great  and  nearly  equal  vigour ;  while  seeds  of  the  same  sample,  un- 
prepared^ and  sown  at  the  same  time  in  the  same  soil,  had  not  tillered 
into  more  than  two^  tkree^  and  four  stems. 

The  specimens  of  oats,  prepared  from  sulphate  of  ammonia,  were 
magnificent  both  as  to  height  and  strength,  being  six  feet  high,  and 
having  stems  like  small  canes,  and  consisted  of  an  average  of  ten  stems 
from  each  seed,  and  160  grains  on  each  stem.  The  oats  from  muriate 
of  ammgma  were  vigorous,  and  equally  prolific,  but  not  so  tall ;  and 
those  from  the  nitrates  of  soda  and  potass  were  nearly  equally  prolific, 
but  still  less  tall. 

The  specimens  of  barley  consisted  of  an  average  of  eleven  and  a  half 
stems  from  each  seed,  and  thirty-six  grains  on  each  stem,  and  were  pre- 
pared from  nitrate  of  ammonia.  Big  or  bear,  from  the  same  prepara- 
tion, had  an  average  of  eleven  and  a  half  stems  from  each  seed,  and 
seventy-two  grains  on  each  stem. 
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Rye-grass,  prepared  and  unprepared,  and  sown  both  at  the  same  time 
and  in  the  same  soil,  presented  a  striking  contrast,  the  former  being 
much  more  vigorous,  and  of  a  deeper  green  than  the  latter. 

I  prepared  the  various  mixtures  from  the  carbonates  of  the  above 
specified  salts,  which  were  exactly  neutralized,  and  then  added  from  8 
to  12  measures  of  water.  The  time  of  steeping  varied  from  fifty  to 
ninety-four  hours,  at  a  temperature  of  about  60°  Fahrenheit.  I  found, 
however,  that  barley  does  not  succeed  if  steeped  beyond  sixty  hours. 
Rye-grass,  and  other  gramineous  seeds,  not  cereal,  do  with  from  six- 
teen to  twenty  hours. 

My  experiments  were  all  made  in  ground  which  had  received  no 
manure  for  eleven  years,  and  in  which  there  was  little  organic  matter  of 
any  kind. 

For  the  purpose  of  instituting  exact  comparisons  between  prepared 
and  unprepared  seeds,  I  sowed  seeds  prepared  in  seven  different  ways, 
alongside  of  others  in  the  natural  state,  on  the  14th  and  16th  ult.,  in 
pure  sand  and  gravel,  and  in  virgin  earth  dug  6  feet  from  the  surface, 
and  spread  over  poor  soil,  on  a  farm  which  I  have  in  Kinross-shire,  at 
an  elevation  of  400  feet  above  the  level  of  the  sea ;  but  having  to  leave 
the  place  on  the  31st  ult.,  I  could  not  form  a  correct  estimate  of  the 
comparative  growth.  I  intend,  however,  to  visit  the  place  on  the  12th 
of  October,  when  I  shall  be  able  to  judge  correctly  both  of  the  difference 
of  the  prepared  and  unprepared  seeds,  and  also  to  satisfy  myself  of  the 
real  value  of  the  preparations  on  inferior  soils. 

I  am.  Sir, 

Your  most  obedient  servant, 

Jas.  Campbell, 

of  Crookmiil, 

SeminmeSf  Dundee,  20th  Sept.^  1843. 


Mr.  Campbell  has  subsequently  sent  the  following  communication 
as  to  the  results  of  the  unfinished  experiments  noticed  in  his  fbrmer 
letter 

The  salts  were  neutralized  by  adding  the  carbonates  till  effervescence 
completely  ceased,  and  this  was  done  that  there  might  be  no  excess  of 
acid. 

With  respect  to  the  experiments  which  I  purposed  to  examine  on  the 
12th  of  October,  I  have  the  satisfaction  of  mentioning  that  they  were 
completely  successful,  showing  a  decided  contrast  in  ftivour  of  the  pre- 
pared seeds.  In  the  tilly  soil,  dug  up  from  6  or  8  feet  under  the  sur- 
I'ace,  the  prepared  seeds  showed  plants  with  seven  and  eight  stems, 
while  the  unprepared  had  not  more  than  three. 
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XVI,— Proposed  Method  of  Taming  a  Savage  Bull. 
By  Erasmus  Galton. 

SiR»— As  1  heard  last  "week  of  a  farm-Bervant  being  nearly  killed  by  a 
bull,  and  as  I  sometimes  hear  of  valuable  bulls  being  killed  on  account 
of  their  being  too  savage  to  be  safe,  I  have  ventured  to  send  you  a  plan 
to  prevent  bulls  from  injuring  persons  or  animals  of  any  kind.  But,  in 
case  you  consider  this  plan  of  too  trivial  a  nature  to  be  of  general  use, 
I  request  you  will  put  my  letter  and  its  contents  into  the  fire;  as  I  have 
no  doubt  you  are  much  troubled  with  useless  communications. 

The  plan  I  send  I  have  used,  with  perfect  success,  with  a  very  savage 
bull  I  bought.  Any  blacksmith  can  make  it ;  the  cost  about  five  shU- 
lings :  and  it  does  not  cause  any  annoyance  to  the  animal  when  he  does 
not  try  to  use  his  horns. 

6  is  a  cap  screwed  on  the  end  of  the  horn ;  a  c  is  an  iron  rod  hanging 
on  a  pivot  iu  the  cap — ^a  chain  from  it  leads  to  a  ring  in  the  bull's  nose. 
The  end  of  the  rod  ac,  at  a,  fig.  1,  ought  to  be  in  a  line  from  the  root 
of  the  horn  to  the  end  of  it ;  so  that,  in  attempting  to  touch  anything 
with  his  horn,  the  point. a  comes  in  contact  with  it,  when  of  course  the 
rod  a  c  .takes  the  position  of  one  of  the  lines-  in  fig.  2^  de  or  gh,  and 
punishes  the  bull  by  forcing  up  his  nose. 

I  turned  a  three-year-old  savage  bull  with  a  cow  that  was  bulling, 
and  also  turned  a  yearling  bull  with  them ;  in  a  few  minutes  the  young 
bull  found  that  he  was  master,  and  punished  the  old  one  very  severely : 
And  I  was  shortly  after  able  to  take  off  the  irons,  and  as  loug  as  I  had 
him  he  never  offered  to  hurt  a  person,  although  when  I  bought  him  he 
bad  tossed  several  people,  and  was  sold  to  me  as  incurable. 


I  have,  &c.. 


Erasitus  GAt^Torc 


Zoxton  Manor  House^  near  Cross, 
Somersetshire^  June  13,  1843. 
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The  Cap  UuU  screws 
oo  the  bocn. 


Fig.  1. 


Fig.  3. 


Fig.  % 
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XVll.— Practical  Opinions  on  the  J^ffict  of  CrosskilTs  Ood- 

Crasher. 

Thinking  that  it  might  be  useful  to  obtain  from  those  who  had 
used  Mr.  Crosskill's  dod-crusher  an  account  of  its  action  upon 
their  respective  £arms>  I  requested  him  to  make  the  inquiry  of 
them ;  and  the  following  Tables  contain  extracts  from  their 
answmt,  classed  under  five  different  beads. 

Ph.  Pusey, 


Qojery  1. — How  iax  valuable  for  crushing  clods,  and  for  break- 
ing up  the  strongest  fallows  in  the  driest  seasons  ? 

YORKSHIRE 


Query  1 — Crushing  Clods. 

Query  2— -Strong  Lands.  | 

H.  S.  Thompson, 
lUrDy  Hall. 

For  breakinff  dods  after  turoijM.  eaten  •n 
the  land  late  in  the  spring,  ana  on  land  In 
oonrse  of  nrepaxation  for  ftUow  crop,  it  is 
very  useful,  in  at  once  reducing  clods,  so 
hard  that  thn  harrows  made  little  imprenion 

an  exceedingly  valuable  implement. 

T.Almaok, 
Bp.  Barton,  by  Bevttley. 

Invaluable. 

Thomas  Jacksok, 
Rooth.  Beverley. 

A  me«t  valuable  implement.  After  breaking 
up  my  tenacious  turnip-laud.  I  have  had  consi- 
derably finer  and  better  crops  than  before. 

Very  satisfisctory. 

Thomas  Dowarsby. 
HolraptoD,  Holdemesi. 

I  could  not  work  my  strong  land  to  get  it 
into  a  good  state  without  your  clod-crusher. 

T.  WUIATLBT, 

Neswick,  Driffield. 

In  the  preparation  of  strong  Isnd,  when  par- 
ticularly hard,  your  clod-crusher  has  com- 
nletely  pulverised  it,  when  uses  of  aU  other 
implements  have  been  vain. 

It  is  never  used  to  mote  advan- 
tage than  upon  wheat,  rolled  in 
the  spring;  only  let  it  be  dry 
enou^  for  its  nse. 

Rt  Hon.  A.  DuHCOMBB, 
Kilowick  Percy,  by 
Fbcklington. 

Upon  some  of  my  land,  in  a  rough  and  bad 
state,  we  could  not  do  wi&ont  yourcrudier. 

R.  Dknkisok, 
Kilnwick  Pwey,  by 
Foeklington. 

Nothiuff  can  excel  it.  I  have  two  of  your 
patent  elod.-cmshers  in  constant  use. 

Very  good. 

H.  P.  Cholmki.et, 
Brandsby.  by  York. 

A  most  valuable  Implement  for  breaking  up 
my  CsUow-land.  We  could  get  no  turnips 
without  the  use  of  it. 

It  reduces  all  the  large  dods, 
and  brings  the  land  into  a  very 
good  state. 

Rev.  S.  Cbtkk, 
Wiggeuton  Rectory. 
York. 

I  consider  ft  of  the  greatest  utility* 

I  have  always  rolled  new-sown 
whenever  the  weather  will  al- 
vantage  upon  both  soils. 
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Query  2, — How  far  valuable,  upon  strong  laods^  fcr  rolling 
corn  as  soon  as  sown,  and  lands  sown  late  in  the  year^  which  are 
cloddy  in  the  spring  ? 

QjMiry  3. — How  far  valuable,  «ipon  light  lands,  for  rolling  com 
as  soon  as  sown,  and  in  the  spring,  after  frost? 

Q^iery  4. — How  far  valuable  in  stopping  the  ravages  ct  tiie 
wireworm  and  grub  ? 

Q^ery  S. — How  far  valuable  upon  grass-lands,  upon  mossy 
lands^  said  worm  in  meadow-lands  ? 


REPORTS. 


Qaary  3— Liglit  Landa. 

<)uery  4— Wireworm  and  Grub. 

<Queiy  ft— Grass  Landa,  &c. 

or  great  value  in  gtving  ftnnaeaa  to 
land  immediatelr  alter  sowing, 
bolb  for  vbeat  and  sprang  eroM.  a«  It 
liTes  a  paenliar  cloieness  to  uie  soil, 
«Udi  enables  It  to  retain  moisture  at 
the  aame  time  that  it  teares  the  sur- 
6oB  zou^  and  thtBrefoie  mi.  liable 
toacup.  It  liaa  been  one  of  the  nria- 
cipal  means  whereby  I  have  been 
enabled  to  grow  very  hcnvy  wbeat- 
crops  upon  Isjod  which  was  considered 
not  very  i;ood  wheat-land. 

or  xreat  utility  in  both  cases. 

On  one  part  of  my  fkrm,  which  is 
of  a  lig^.  peaty  nature,  it  is  fkr  su- 
peiior  to  the  preaeer  in  preventing 
the  wheat  flent  *am  footing  up  by 
froetin  the  KiBter. 

Most  valuable  in  stopping  (he 
ravages  of  the  slug  or  grub,  on 
my  strong  land,  by  folUttg  the 
aeed  immediately  after  plongh 
ing.in  the  autumn. 

The  oAener  rolled  the  better,  on 
light  land,  more  particularly  wheat 
and  casta. 

More  valuable  even  in  this  than 
any  otlier  use. 

A  great  preventive  when  com 

is  coming  up. 

I  have  found  it  valuable  forioUing 
oats;  it  does  not  iqjuie  the  plantaat 
aU. 

com.  with  a  view  to  compression, 
low  ;  and  believe  it  of  material  ad- 

I  have  (tequenCly,  with  much 
advantage,  passed  the  roller  over 
grasslands,  upon  whidi  compost 
hae  been  spread,  with*  view  to 
poKarixe  lumps  before  buahiar- 
rowing* 
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Query  l—Crushing  Clods. 

Query  S— Strong  Lands. 

W.  C.  HARUllfD, 

(Agent,  Mr.FtRKiK). 
Satton  Hall,  by  York. 

A  most  useful  implement^  by  fSu  the  best, 
for  thii  purpose,  I  have  ever  tried. 

I  consider  it  valuable  Ibr  roll 
ing  land  as  soon  as  sown  :  pro 
videditisdry. 

Sir  S.  Cbompton,  Bart. 
(Agent,  Mr. Faint). 
Wood-End,  by  Thirsk. 

It  etTeetually  breaks  down  large  clods,  and 
enables  me  to  obtain  turnips  on  Ismd  on  which, 
without  it.  there  would  be  no  chance  of  grow- 
ing them. 

It  answers  well  for  loUinj 
wheat,  after  seeds ;  and  aleo  fo 

rolling  rough  land  before  eowinf 
barley,  ftc. 

John  HarroK. 
Sowber  HiU.  by  North 
AUertoD. 

I  And  it  most  valuable  for  preparing  strong 
land  for  turnips;  aud  have  no  doubt  I  shall 
be  able  to  do  entirely  without  summer  fisllow 
on  my  strong  lands. 

I  like  it  much  for  wint8r-«owi 
wheat,  rolling  it  in  the  spring 
it  makes  an  excellent  seam  fo 
cliiverMed.     partloularly  oi 
strong  land. 

W.  RnrtoK, 
Newbv  Wiik,  North 
AUerton. 

Most  valuable.  For  ernshing  clods  of  any 
sixe.  three  horses  work  it  readily,  and  enable 
me  to  prepare  land  much  sooner  than  by  any 
other  means. 

John  Fottkr, 
Newton.  Bedale. 

It  is  invaluable  for  pulveriiinK  the  clods, 
letting  out  the  seeds  and  weeds,  when  no  other 
roller  could  be  able  to  perform  it  in  a  dry 

It  is  invaluable  for  conaoll- 
dating  the  land  as  soon  as  sown 

harrowed;  and  in  sfving  itCs» 
tens  the  root  to  the  soil. 

H.  Nicholson, 
Rand  Grange,  Bedale. 

A  most  excellent  implement.  I  never  saw 
anything  to  equal  its  ellwts. 

It  is  invaluable  for  rolling  coni 
previous  to  sowing  with  clovei 
and  small  seeds. 

R.  Brioos. 
Ripley.  Ripon. 

laudatory  of  its  value  and  nse  under  this 
head. 

Very  useftil  in  rolling  wheat 
in  spring,  and  more  parHenlarlj 
after  dover-eeed  is  sown. 

J.  W HITAKKB. 

Burley,  Otley.  Leeds. 

ryf  iVktk  III wlwl  VwrnAfll  wKiin  tliA  land  (• 

dry. 

H.  Smith, 
Drax  Abbey,  Selby. 

J.  Brown, 
iract. 

The  most  valuable  implement  I  have  seen 
for  strong  land. 

It  is  very  nsefol  in  apriaii,  and 
when  the  tumip-land  is  ba^. 

The  best  implement  I  have  seen. 

Very  valuable. 

Ferry  Bridtre.  by  Hud- 
dersfleld. 

Exopedingly  useftil  i  in  fttct,  I  have  often 
said  it  has  oubled  me  to  set  the  seasons  at 
defiance. 

I  have  found  it  extremely  nse 
fUl  on  wheat,  as  soon  a«  sown  li 
the  antumn,  and  again  in  ^ 
spring. 

Rev.  T.  C*Toa, 
Skelbrooke  Park,  by 
Doncaster. 

For  limestone  and  stiflT  soil,  one  of  the  most 
useful  implements  in  husbandry. 

R.  Tatlob, 
Ooolthorpe.  byTiokhill. 

The  best  I  have  ever  seen. 

It  cannot  be  beat;  only  mil 
the  land  is  dry. 

E  THOMrsoN, 
Annin.  by  Howden. 

Very  valuable  when  the  land  is  dry.  In 
some  seasons  I  could  not  plant  mv  potatoes, 
or  sow  turnips,  without  its  applioatiou. 

J  .MRCKT.irnrwAiTK, 
Ardtlry  House,  by 
Bamalsy. 

A  most  valuable  implement  It  also  poe> 
sesMs  one  greiit  advantage,  in  not  cutting  or 
breaking  the  twitch. 

1 
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QoOTy  S— Light  Lands. 

Query  4— Wirewonn  and  Grab. 

Query  ft— Grass  Lands.  Ice. 

More  bmellcial  apon  Uf  ht  lands 
Uttn  upon  stsoogf  in  contolidsting 
Um  sml  about  the  plantk 

It  answers  well  for  both  thate  poi^ 
poies* 

It  is  very  useful  on  grass*lands 
in  effectually  breaking  the  lumps 
of  lime  and  earth :  and  by  run- 
ning a  bush  after,  makes  it  quite 
fine. 

It  makes  the  land  more  Arm  than 
the  presaer ;  and  iii  the  spring,  after 
frost,  th#)  land  is  not  liable  to  Marp, 
u  after  the  eommon  roller. 

It  is  iuTsluable  for  giriug  that 
solid  texture,  forcing  the  vermin 
down  from  the  roots  of  the  plants, 
whieh  the  common  roller  is  not 
able  to  perform. 

'  Most  excellent. 

 — 

Very  adTantageous  in  stopping 
the  raTsges  or  the  wireworm 
upon  strong  land  after  clover- 
stubUe. 

Of  etsentisl  heneflt. 

I  thmk  its  greatest  utility  is  in 
stopping  the  ravages  of  the  wire- 
worm. 

Answered  in  Query  >• 

VerrusefuL  I  havethisssason 
a  particular  example  of  its  use. 

Of  gnat  UM  upon  light  soils,  after 

m1i  MM  i          anwtft.       In   MMIIA  MftAnAA  T 

might  lose  half  a  crop  witliont  it 

I  bttve  used  the  clod-erusher  in  the 
spring,  upon  wlieat  sown  on  Ught 
wUs.  with  gnat  Iwneit. 
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Qtmy  »--fitTeaf^  LMds. 

low  Dbabwstx, 
Thumoft  Hall,  by 
Rothwrham. 

I  parefaaaed  my  alod-eniaher  of  yoa  in  Obm 
»mmg  of  1842.  and  have  made  sereral  opem> 
tioDa  wHh  it,  the  resuUa  of  which  I  have  now 
much  pleaanre  in  oommunieating  to  you.  After 
a  heavy  crop  of  tumipa  on-  strong  limestone 
land,  which  was  eaten  off  bv  sheep  during  the 
wet  weather,  it  was  plougnrd  up  for  barley. 
The  soil  tore  up  in  cakes  and  cloos  as  hard  as 
bricks.  I  know  no  implement  which  would 
have  enabled  me  to  reduce  Uiis  land  to  a  proper 
tilth,  to  sow  barley,  but  your  dod-crusher. 
ks  coat  of  20  guineas  waa  abtmdantly  repaid 
by  the  crop.  1  have  found  it  equally  service- 
able in  preparing  my  stronger  lands  for  tur- 
nips last  season  \  and  have  this  year  17  acres 
of  strong  hatel  land  upon  a  strong  clay  sub- 
aou^  wnien  is  now  arainea  every  «9  imkis, 
burying  60  full  loads  of  stone  per  acre,  besidea 
tiles,  Uc.  The  whole  was  done  in  March  and 
April :  and  we  have  now  growing  upon  this 
land  IS  acreaof  tornips,  and  4  of  rape,  as  pro- 
mising as  any  in  the  ne^hbonrhood.  The  soil 
has  always  been  considered  mudi  too  strong 
tas  turnips,  and  without  the  clod-erusher  any 
attempt  to  prepare  it  this  season  would  have 
been  quite  out  of  the  question. 

I  have  used  jomr  pateal  fltod- 
crasker.  far  wMt,  npon  lud 
oootistittff  of  1  hneatoM.  gxiMoae. 
and  strong  land,  sown  partly  in 
autumn  and  partly  in  the  sning. 
I  have  in  each  instance  left  a 
portion  unrolled ;  and  thoa^  parts 
show  the  evil  arising  from  the 
grab,  wirewonn,  and  blii^t,  in 
different  sitnutiona,  to  the  aaonnt 
of  6  to  18  bushels  to  the  acre. 

! 

T.  C.  JomrioK, 
Cherit  Oru^e.  by 
Wakefield. 

1  am  perfeedy  satisfied  that  it  is  a  goed  im- 
plement, and  has  been  of  great  benefit  in 
breaking  up  my  hard  tumtp-Und^ 

! 

BJght  Hon.  Lord  Hawki, 
Womenley  Park, 
Pontttfract. 

I  have  tried  your  patent  clod -crushing  roller 
which  I  purchased  of  you  last  spring,  and  it 
fully  answers  my  expectation. 

i 

Sir  l.V.B.  J«BKnoNX,  Bu. 
HaoknMB, 
near  Soarboioa^ 

most  nseftil  in  the  preparation  of  land  for 
sowing  turnips :  wiAtout  it.  Indeed,  it  would 
have  been  very  diffieuH  to  obtain  a  sufflciently 
fine  surfiuM  for  the  reeeptieo  of  the  seed.  One 
of  the  principal  tenants  also  used  it,  with 
great  suocess,  for  the  same  purpose. 

J.  BiAtnionT, 
BranHngham. 

I  think  tt  moet  Invalaable. 

Exedlent  for  tUa  purpose. 

William  Stickhbt, 
BSdtrmount.  Holdemeti. 
«th  mo.,  1848. 

A  most  excellent  implement  for  breaking  up 
dods  upon  our  strong  land  fallow,  and  thereby 
liberating  the  seeds  of  weeds,  wfaidi  rtien  come 
in  contact  with  finer  and  moivter  mould,  by 
which  means  they  vegetate,  and  after-opera- 
tions destroy  them.  Also,  it  Oequently  nap- 
pens  tint  aeonsiderable  ouamity  of  the  roots 
of  oouoh-grass  are  enveloped  in  the  large 
clods,  which  our  harrows  and  the  common 
roller  wUl  not  break :  the  clod-crasher  will 
scWteh  them  out.  and  expose  them  to  the  sun 
and  atmosphere,  by  whiui  means  they  wither 
and  die. 

Sometimes  moet  excellent.  I 
mention  one  circnmstanoe  in 
partienlar :  —  A  neighbonr  of 
mine  had  sown  a  large  field  with 
oate,  very  dry  and  <doddy.  The 
harrows  had  but  little  effBCt  in 
covering  ^e  seed,  but  were  borne 
np  by  the  eluda,*  which  wen  only 
roUed  fhrai  one  ^nce  to  ano- 
ther, the  laad  being  vary  dry 
on  tlw  surfkoe.  Both  my  neigh- 
bour and  I  thought  there  was 
little  prospect  of  a  crop.    I  Irat 
him  my  clod-cmsber.  and  he 
rolled  it    Tlie  pohrta  of  the 
roller  pressed  a  Isirge  potUon  of 
the  seed  In  contact  with  the  Utile 
moistura  left  in  the  land.  Hw 
soil  from  the  crushed  clods  eo- 
vered  the  seed,  and  it  soon  vege- 
tated, and  produced  a  good  crop, 
much  beyond  our  expectatkm. 
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QvMry  3— Lighl  LmmU. 

Qaery4— WiMVonn  Qmb. 

Qaery  B   Qrea  Lande,  &«. 

I  wmy  bera  my  that  mv  ndgfabonr, 
Mr.  HaOL  of  MTeton  Puk,  broke  up 
•OHM  gmai-laad  this  tpxixw.aud  •owed 
oats,  osing  the  elod-cnudker.  I  did 
Ukewue.  Imt  did  not  nae  the  clod- 
(mImt.  Mr.  Hall  ie  raapinf  3  to  4 
ooarters  per  acre  Bore  than  ve,  and 
I  have  no  doubt  that  yoor  patent 
dod-crusber  haa  made  all  the  dif- 
fcienG0« 

I  )wve  need  the  toller  after 
draining  groM-lamdt  preparatory 
to  applying  bone-diul,and  again 
after  having  town  the  dost;  and 
fbuod  firom  the  parte  omitted  that 
th§  d^^itoalMa  ha*  beta  atf eadetf 

One  of  the  beat  porpoMe  it  caa 
poeeibly  be  need  for. 
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wuery  x^onong  ijanoa. 

C.  COATO, 

Beebby.  by  Qrimtby. 

I  have  seen  no  implement  equal  to  your 
clod-crusher.  for  this  purpose. 

It  is  particularly  valoable  for 
strong  turnip  land,  when  late 
eaten- off  in  the  aeaaon  for  barley. 

Mr.  R.  RnrHABO, 
BeeUby,  by  Grimsby. 

Very  uaeM.  I  would  not  part  with  it  for 
three  times  its  ralue. 

It  answers  uneommonly  w^ 
for  this  purpose. 

Fkancii  Il-xs, 
:  Bamoldby-le-beek, 
by  Grimsby. 

I  have,  from  long  experience,  found  It  to  \» 
a  most  Tsliiable  implement;  and  think  no 
former's  establishment  is  complete  without  it. 
I  have  in  several  instanoes  broken  up  exceed* 
faigly  strong  fallows  on  my  farm  at  Bamoldby« 
which  is  a  cUy  soil ;  and  have  also  been  en- 
abled to  sow  barley  in  the  spring,  with  good 
effect,  when  otherwise  I  should  have  found  it 
impossible  to  do  so.  I  have  also  this  season 
been  enabled,  by  the  aid  of  your  crusher,  to 
break  up  and  work  50  acres  of  strong  wold- 
land,  on  mv  farm  at  Wold  Newton,  for  tur- 
nips, whh  the  best  efleet— the  plants  growing 
and  looking  remarkably  well  Uiereon- 

Of  the  general  utility  of  your  dod-crusher  I 
can  speak  most  positively;  and  1  feel  fully 
sssnred  that  no  one,  after  giving  it  a  foir  trisl, 
will  ever  regret  having  made  the  purchase. 

Upon  wold  and  light  lands  I 
oomuder  it  very  valuable  for  roll- 
ing wheat  as  soon  as  sown,  when 
the  sensou  will  admit,  as  by  its 
peculiar  action  on  the  land  it 
gives  a  firmness  to  the  plant 
which  prevents  its  being  worked 
out  by  the  winter  fhMta.  I  have 
also  used  it  the  lust  two  seasons 
upon  my  barley  in  the  spring, 
after  the  plant  was  up,  ana  well 
grown,  and  where  the  olods  were 
rough  and  sharp,  immediately 
before  sowing  the  small  seeds, 
the  result  of  which  has  been  most 
satisfactory.  The  seeds  hava 
taken  better  than  I  ever  bad 
them  before  in  the  same  fields ; 
and  so  fkr  fhim  the  blade  of  the 
barley  being  injured,  whfeh  I 
had  feared.  I  had  full  proof  that 
the  crop  was  benefited,  whidi  I 
can  only  account  for  t>y  the  pe- 
ouliar  action  of  the  crusher  giving 
firmness  to  the  plant,  and  retain- 
ing the  moisture  without  leaving 
the  land  in  a  sad  or  heavy  state. 

Thomas  KimKBT. 

CaxwoldVUU.by 
Caistor. 

Very  valuable  for  crushing  clods,  and  break- 
ing up  the  strongest  fkllows  in  the  driest 
seasons. 

In  my  opinion  it  is  an  imple- 
ment that  no  farmer  should  dis- 
pense with,  being  wanted,  as  the 
seasons  vary.  iMth  upon  light 
and  strong  soils. 

f      Walue  Davy, 
Thonwsy  Gmnge.  by 
Market  Buen. 

I  have  used  your  clod-crusher,  and  found  it 
a  most  valuable  implemeut.  It  will  reduce  my 
clods  to  powder,  and  break  up  the  stronger 
fkllows  in  the  driest  seasons. 

It  may  be  used  at  auy  time 
after  sowing,  with  the  greatest 
safety  and  much  advantage ;  and 
upon  lands  sown  late,  wbieh  are 
eluddy  in  the  spring,  it  has  a 
better  effect  thui  any  other  im* 
lament  I  have  ever  seen. 

WfLLIAM  WrTLAM,  . 

Lenth. 

Yourdod-erusher  has  been  of  great  servioe 
to  me  this  seaaon.  I  consider  it  a  first-rate  im- 
plement. It  reduces  the  laud  to  a  fine  mould, 
and  leaves  U  much  opener  thau  a  stone  roller. 

The  land  n^uires  to  be  dry, 
when  its  uae  at  all  timt«  la  of 
great  benefit,  {n  my  opinion  it 
IS  the  best  implement  ever  oome 
out  for  all  sorts  of  soil. 

C.  G.  RoBsoir, 
CMlesbyHall, 
near  Louth. 

I  have  found  it  essenUally  nsefiil,  and  a- 
great  saving  in  labour,  in  producing  a  lue 
mould. 

R«T.  F.  Pbel, 
Willingbam  RMiory, 
by  Qionsboroagfa. 

It  redncea  the  roogh  fkllows  on  very  strong 
lands  most  effectually.  I  could  not  grow 
winter-tares  as  a  preparation  for  wheat,  or  set 
my  bean-stubbles  in  order  in  dry  seasons. 

without  it. 

I  find  it  o(tm  very  nseftil  in 
getting-iu  my  spring  eom.  when 
the  ground  is  dry  and  rongh.  In 
^ort,  I  consider  it  a  great  boon 
indeed  to  the  strong-land  fkmar. 
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Query  4— 'Wheworm  andGmftj 

Query  5— Grass  Lands,  &c« 

1 

In  both  ones  Ithink  it  ezeeediiwly 
taefUl.  Id  the  lart  iprins  I  kid  a 
riw*  of  whaat  upou  rather  light, 
thin,  julled  chalk-laud,  wbieh  was 

'  perceptibly  losing  plant  every  day 
from  the  elle^  of  the  winter's  nrosta. 
As  sooo  as  the  weather  permitted, 
which  was  in  the  last  week  in  March. 
I  hsd  it  rolled  with  your  crusher, 
tfter  which  it  b^an  re^larly  to  im- 
prove, and  now  »  hxAmg  very  well. 
The  large  iron  roller  would  in  such 
■n  instance  as  this  do  no  good  what- 
ever, but  rather  harm,  as  by  m«^ly 

j  lotng  over  the  surface  it  polverizes 
the  light  top  suil.  without  Kiving  the 

1  Beeeasary  adhesiveness  to  the  plant; 
uid  should  dry  windy  weather  ensue. 

1  the  plant  is  bared,  and  left  in  a  worse 
eoBditioo  than  before,  whereas  the 

.  Mtion  ofyonr  clod-crusher  is  similar 

1  to  that  of  treading^with  sheep,  goinr 

>  down  to  the  root  of  the  plant,  and 
leaving  it  Arm  and  secure. 

Had  no  esperienee. 

Had  no  experience. 

I  have  found  great  benefit  from 
tuteg  it  also  upon  light  liiuds  soon  as 
•own.  and  in  the  spring  after  frost. 

I  consider  it  infinitely  preferable  to 
uy  roller,  as  it  leaves  the  land  with- 
ottt  a  smooth  surface. 

Upon  a  comparison  of  the  state 
of  my  farm  befbre  the  use  of  the 
patent  clod-crusher,  and  subse- 
oucntly.  I  am  bound  to  state  that 
tne  wireworm  and  grub  have 
been  much  less  prevalent 

1           Of  great  advantage. 

1 

1 

Many  crops  are  saved  ftom  the 
wireworm  by  this  implement. 

Quite  satbfhelory.  Itdoseim- 

ii^iiw         mr  lit    Ml     In  hflMsJciniF 
IIW IWP     II  >IIW  mWJU      AAA     Wl       ■  ■  ■ 

down. 

1 

It  produces  a  fine  turnip-mould 
which  retains  moisture,  and  in- 
duces a  ottick  snd  regular  growth 
of  the  planto,  and  prevents  the 
ravages  of  the  fiy. 

I  OTgreat  advantage  for  this  purpose. 

1 

Very  userul  for  this  purpose. 
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Qoary  1— Onahiag  Cloda* 

Query  a— Strong  I^nds. 

William  Hurroir, 

Oftta  Burton. 
hj  Gftinaboroogh. 

 1 

C.  Batlo^ 
RimIioIim  Gnngtb 
by  linooln. 

Superior  to  any  other  imytonQt  I  have  orer 
aeen. 

I  have  iMd  H,  with  the  ba« 
elfeet,  upon  coxa-land  in  Hi 
q?ring. 

1 

E.  Claskk, 
Ouiwiek,  by  Llnooln. 

By  fttf  the  moek  Taloable  implement  I  have 
yet  aeen  for  this  pnrpoae. 

S.  HoDOKimoir, 
Graetwell,  by  LinooLo. 

I  have  derived  great  beneitfrom  it.  Indeed 
I  shoald  not  have  got  my  fallows  in  order 
%rithoat  yoar  dod-oroaher.  On  my  strong  day 
ftiUows  it  hae  very  much  forwarded  my  work. 

I  roll  an  my  wheat  witti  \ 
after  the  firosts,  and  aoon  see  { 
great  diange. 

1 

J.  G.  STKVKinOK, 

SkelUogthorpe, 
by  LumoIb. 

1  oonaioer  ine  eioa«enisner  inaiapensaDie. 
This  year  mv  fkllows  never  oould  have  been 
ffot  in  order  lor  turnips  without  it,  or  my  ndgh* 
hour's  either,  to  whom  I  lent  it,  and  who  will 
have  one  before  another  season. 

Hy  wheat  haa  gMMraUy  lost 
root  in  tlie  winter  and  spring. 
Last  year  I  roUed  it  as  aoon  as 
drilled,  and  also  early  in  the 
spring,  and  never  had  it  so  good^ 

Fbkdibick  Stbaw, 
Skellingthorpt, 
iby  linoolB. 

The  most  useftil  of  all  affrienltnral  imple- 
ments, when  the  land  is  rough  and  out  of  eon- 
dition. 

J.  B.  Slatsb, 
North  Carlton,  by 
Lincoln. 

I  consider  your  implement  exceedingly  be- 
neficial for  this  purnose.   I  broke  up  a  piece 
of  gra8S>land  fhil  of  ant-hills  {  a  very  rough 
Add.  After  ploughing  up  the  hills  we  used  a 
heavy  ox-harrow,  and  when  dry  employed 
your  dod-cnuher  Over  the  ground  twiea.  The 
Luid  was  sufficiently  pulverised  to  grow  a 
good  crop  of  turnips  without  any  ftirther 
ploughing. 

R.  COLLXTT, 

Swinthorpe,  by  Linooln. 

Invaluable. 

Very  useftil. 

R.  S.  GSABITBlf, 

BfRDSwell  CultAge. 
bySlMford. 

I  have  had  two  of  your  etod-cmshers  in  ex- 
tendve  use,  and  flnd  k  admirably  ealeulated 
for  Hiis  purpose.  I  should  foel  greatlv  at  a 
loss  without  its  aid ;  also  a  great  saving  of 
horse-labour  is  elbcted  upon  strong  soils* 

When  the  weather  will  per 
mit  the  operation,  immedlaiel] 
after  sowing  the  wheat,  it  glvei 
great  firmness  to  the  soil,  whiel 
is  benefleial  to  the  growing  plant 
disoouragbiff  to  grubs,  and  gi^ 
a  gardetf^like  finish  to  the  cul 
tivation. 

H.  Hakdlkt. 
Colveitfaorpe  Hall,  by 
Grantham. 

I  have  used  your  dod  crusher  upon  my 
strong  day  farm,  and  found  it  very  eflbctive 
in  preparing  fallows,  especially  on  tare-ground 
ploughed  in  summer  after  the  removal  of  the 

crop. 

W.  B.  WlHOATX, 

Hareby, 
by  Boliogbroke. 

Your  clod-crusher  is  a  most  usefhl  and  valu- 
able implement,  and  an  artide  no  one  should 
be  without,  occupying  strong  and  tenacious 
soils. 
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QMry  S^-IiKht  LkUm. 

Query  4— Wirewosm  and  Grab. 

Query  5— Oraas  Lands,  frc. 

I  borrowed  one  of  your  dod- 
ernslMrt  of  mv  neishbour,  the  Beir. 
P.  Feel,  of  Willinnham,  to  roll  my 
Devr-aowa  wheat  with,  oa  my  liffht 
'  toil,  and  am  bo  far  satisfied  w'ith  tb« 
app0«ttance  of  the  wheat  now  that  I 
dasire  you  to  send  me  one  by  the 
SStb  of  September. 

For  these  pnrposea  It  is  infinitely 
saperior  to  the  common  land-roller. 
It  makes  onr  land  more  solid,  and  at 
the  same  time  prevents  the  dry  Mareh 
winds  f^om  blowing  the  earn  bare. 

Here  again  I  prefer  it,  Ibv  ths 
sane  raaaoas  as  in  the  answers 
to  the  prsecdhig  questions. 

I  have  derived  most  benefit  firom  it  inroUfaig  some  lidit  fresh  taken- 
ap  land,  rava^  with  the  wireworm.   The  first  year  I  tbonght  noihinf 
,  ooald  mve  the  wheat;  bat  very  soon  after  using  your  ornsher  it  began 
to  fiaaCen  at  the  nxH,  and  gather.  I  reaped  a  very  abondant  orap.  I 
haT«t  rolled  the  same  dsssrlptton  of  land  twice  over  with  it  thk  year. 
wl»ere  the  wireworm  had  begmi.  and  my  wheat  looks  very  luuriant. 

I  bave  always  rolled  my  light  lands 
with  it  in  the  swing,  and  believe  it 
equally  valnable  upon  light-land 
futnm  as  upon  strong.  "Wtierever 
wheat  is  grown,  and  wherever  tur- 
nips are  intended  to  be  grown,  it  is 
of  great  benefit 

I  consider  it  very  nseAU  fbr 
this  purpose,  if  used  earlvenoogh. 
My  wheat  appears  to  have  im- 
proved after  using  the  clod- 
enisber. 

Espedally  naefhl  for  all  lands 
fuMect  to  the  wireworm  and 
grub. 

Upon  oar  heath  and  cllft  lands 
after  ploaghing,  and  previous  to  drill- 
ing in  the  autumn,  and  again  in  the 
mng,  it  is  attended  with  a  very  bene- 
flcial  elTeot,  it  rives  a  neater  degree 
1  of  solidity,  and'more  firmly  seoiras 
theroot. 

1  find  it,  for  stopping  the  ra- 
vages of  the  wireworm  and  grub, 
a  very  useful  and  eSectual  im- 
plement. 

I 
1 

In  both  eases  I  have  used  the  im- 
plement  extensively,  with  consider^ 
shle  advantage.   I  have  derived  gre^t 
'  advantage  from  consolidating  the  soil 
after  it  nas  been  liglitentd  by  the 
action  of  ths  frost. 

P  S.  In  justice  to  yourself  as 
the  inventor.  I  am  enabled  to 
state  that  at  no  meeting  of  the 
Bbyal  Agricultural  Society  has 
there  been  exhibited  any  essential 
improvement  upon  your  origiaal 
invention. 
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Qnery  1 — Grtuhing  Clods. 

Query  1 — Strong  Landa. 

RobbbtDawsoh, 
Strnbby.  by  Alford. 

Your  dod-cnuher  has  been  of  great  adnm- 
tage  to  me  in  several  inetanoee,  when  the  land 
had  become  cloddy  and  sufficient  mould  could 
not  be  raised  to  cover  the  seed.  In  one  in- 
atance,  evpecially.  the  crop  of  tnmipa  woald 
have  almost  ent&ely  lidled.  if  I  had  not  need 
the  dod-cnuher.   I  have  also  used  it  with 
good  effect  after  the  com  was  sown ;  and  I  can 
with  pleasure  bear  testimony  to  the  excellency 
of    C^osskiU's  clod-crusher.** 

C*  0.  HOLLAHD, 

€«rrkigtoB-HoiiM. 
by  Bottoa. 

Upon  my  two  strong  fitrms  I  have  need  two 
of  your  clod-cmdiers.  and  am  thoroaghly  con- 
vinced of  their  superiority  orex  cvory  oUier 
implemoit  as  yet  invented'  for  atron^  days. 
Your  dod-crusber  after  pasdng  twiee  over  has 
prepared  fallows  when  no  common  roller 
would  have  made  any  impression.  It  does  not 
sodden  the  land  like  a  common  roller,  con- 
sequently it  leaves  it  in  a  much  better  state 
for  the  next  ploughing. 

1 

JOHK  Mossop, 
Moalton  Manh* 
by  Spalding. 

Thedod-cmaher  will  do  more  execution  in 
going  over  rouglvdry  fallowa  than  any  oth» 
implement  I  have  ever  aeen  work ;  it  will  have 
the  deaired  effect  when  all  others  fail.   I  was 
allowed  to  try  your  dod-cmsher  previous  to 
becoming  a  purdiaser;  I  no  sooner  got  to 
work  it  than  I  found  it  did  more  execution 
ODce  over  than  my  heavy  iron  rdl  would  have 
done  in  ten  times ;  in  fact  I  oonld  not  get  the 
land  fit  to  receive  seed  without  it. 

Upon  lands  mown  lata  it  is  ioi*  i 
valuable. 

The  Hou.  and  Bey.  W. 

VfBngton  House,  by 
Stamford. 

For  the  purposes  1,  8,  S,  and  4, 1  have  used 
"  Crosikilrs  patent  dod-crusher,"  and  after 
three  years'  experience  I  can  with  confidence 
say,  for  all  these  purposes,  it  u  the  very  best 
and  most  eocmomioU  implement  that  a  nrmer 
can  have  npon  his  form.  ^  Several  of  my  neigh- 
bours are  of  the  same  opiuion- 

O.  H.  Brm. 
Ketton,  by  Stamford. 

I  had  a  convhidng  proof  of  the  utility  at 
the  dod-cruaher  upon  my  strong  land  this 
spring.  I  decidedly  conld  not  have  sown  my 
barley  without  the  use  of  it.   I  assure  you  I 
should  be  very  sorry  to  be  without  it 

It  breaka  the  erast  on  die  top  | 
and  makes  solid  the  eartit  sTthe  i 
root ;  while  it  leaves  the  top  mr-  ' 
ftuse  in  a  nloe  state  fbr  the  plant  ^ 
to  tiller  in;  while  the  common 
roller  merely  breaks  the  topsnr-  ; 
face,  and  if  wiud  succeeds,  does 
injurv  rather  thaja  otherwise,  by  ' 
blowing  it  away. 

STArFomo  0*  Buin, 
Blatherwicke  Park, 
by  Wanaford. 

A  most  valuable  implement ;  I  liave  chiefly 
used  it  for  crushing  clods :  it  does  its  work  far 
better  than  any  implement  1  ever  used  or  saw. 
I  conld  not  manage  my  farm  without  it. 

It  answers  well  to  roU  com 
just  sown. 

ChablkiTuvor, 
Braneton,  near 
Lincoln* 

The  best  possible  implement  for  the  pur- 
pose; and  uie  only  one  I  have  fbuna  to 
answer  the  purpose. 

Very  good  fbr  rdKox  wheat  as  ' 
soon  as  sown,  if  your  land  is  dry 
enough  for  it  to  work.  I  considtT 
it  the  best  implement  of  the  kind, 
and  one  that  every  fkrmer  would 
like  to  possess,  and  trust  that  the 
inventor  may  get  well  paid  for 
his  invention. 

William  Done, 
Ooeberton. 
near  Boeton. 

I  have  had  your  dod-cmsher  so  abort  a  time,  that  I  can  acircely  give  you  my 
testimony  of  its  actual  experience,  not  having  uaed  it  at  aeed-time :  certainly  as 
fkr  aa  I  have  used  it  I  conaider  it  a  most  valuable  implement;  uid  shall  not  fail 
to  recommend  it  to  my  neighbonia. 
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QaeryS— light  Lands. 

Query  i— Wire  worm  and  Grab. 

Query  5— Grass  Lands,  fte. 

- 

I  erafhed  a  field  of  oaU  (aown 
upon  weda  freak  bronen  up)  where 
the  alog  and  wiieworm  wire  mak- 
ing great  ravaoea.  and  I  may 
confldently  my  l  am  indebted  to 
your  im|uement  fur  nsfine  a  crop 
as  can  possibly  be.  It  is  an  ez- 
oellent  implement  in  preparing 
seed-lands,  fresh  broken  up,  Itar 
wheat 

1 

By  pressing  and  working  the 
land  down  solid,  it  siTes  it  a 
dianoe  to  strilu>  alkesb.  like  a 
plant  flresh  set,  and  thus  recovers 
ftselt 

It  arrests  the  proma  of  the 
wfaearom  very  mooi.  If  taken 
in  good  times  ud  I  haTS  known 
it  of  particular  beueflt. 

1 

i 

1 
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Query  1— Onubing  Oods. 

Qnery  8<— Stnog  JUoda. 

H.  Watsoh, 
Walkeringhun.  near 
Oainaboroagh. 

I  have  had  ao  little  time  to  uae  the  clod" 
enuher.  that  my  experience,  I  think,  will 
avail  you  but  little.   I  have  found  it  most 
invaluable  for  crushing  cloda. 

J.  H.  S.  Kktwobth, 
Normanby.  by 
Market  RMen. 

For  crushing  clods  and  breaking  up  (allowa 
in  a  dry  season,  I  consider  it  the  moat  effective 
implement  ever  invented ;  in  fact,  a  piece  of 
lanid  bdonging  to  my  neighbour.  Mr.  E.Young, 
could  never  have  been  got  ready  for  sowing 
tumlpe  tlds  year,  if  it  had  not  been  for  your 
viduable  iinpl«Deat;  it  was  baked  eo  nard 
and  dry.  that  a  heav>-  isDo-foUer  bad  ao  effect 
upon  it ;  he  pasatd  tiie  clod'oraAer  over  it 
<mce,  and  moA  eflectoaUy  pnlvBtiud  it  for 
drilling,  aad  a  veiy  &M*orop  of  tnmifit  is  the 
result. 

Last  year  was  the  first  time  of 
my  using  your  clod-crasher  on 
wheat  duectly  after  sowing.  I 
used  it  on  a  30-acre  field,  part  of 
which  I  left  undone,  puiposely, 
about  5  acres,  which  I  bad  rolled 
with  a  common  roller,  and  har- 
rowed afterwards  vnth  a  pair  of 
light  harrowa.    From  the  first 
appearance  of  the  wheat,  the 
part  rolled  with  the  clod-crasher 
was  decidedly  the  beat  (and 
many  people  who  rode  past  the 
field  remarked  it,  and  inquired 
of  me  the  reason)  up  to  the  time 
of  going  into  ear,  wImmi  the  difler- 
enee  was  then  not  so  good  to  ase, 
but  I  ftu^y  since  cut  there  ap- 
pears to  be  a  gmter  bulk  of 
straw  where  it  was  rolled  with 
the  clod-crusher. 

TnoMAt  Dixoir, 
Owodby,  by 
Market  Sasra. 

I  c(msider  the'Clod-crualier  extremely  useful 
on  clay-lands,  and  when  a  farmer  is  anxious 
to  obtain  a  turnip  crop  on  strong  land,  he 
ought  not  to  be  without  one;  as,  in  some 
seasons,  it  is  impossible  to  get  strong  land 
properly  wocked  or  fine  enough  fior  turnip- 
seea ;  and  be  the  season  ever  so  dry.  the  <dod- 
•erudier.  by  passing  two  or  three  times  over 
the  clods,  will  reduce  them,  I  may  say.  to 
powder.  I  left  my  Ikrm  at  Isley  last  May- 
day, and  am  at  present  out  of  the  fanning 
business.    At  my  sale  last  May-day,  the 
crusher  was  sold  within  S0«.  of  its  cost,  after  1 
had  used  it  four  or  five  years,  which  fully 
proves  4he  estimation  it  was  held  in. 

N0TTIN6HAMSUIRE 

The  Duke  of  Portlahd, 
Welbeek  Abbey. 
Weriuop. 

Perfect. 

J.  D.  Clark, 
Bamby  Moor, 
East  Retford. 

I  am  happy  to  say  I  have  one  of  your  pa- 
-tent  clod-crushers,  and  have  found  it  the  most 
valuable  implement  I  ever  saw  in  brMking 
up  the  clods  on  strong  clay  lands. 

Mr.  JoHW  NoTOH, 
Bailiff  to 
R.  AsKwuoBT,  Eaq., 
of  Sut^  Hall,  Derbyah. 

We  have  found  it  answer  upon  strong  (al- 
lows better  than  any  other  Implement. 

■8. 8.  Shovt, 
KingMy,  by  Toxford. 

I  have  tried  -fte  clod-crasher  upon  strong 
clay  soil.  Tor  instance.  I  had  a  field  of  tur- 
nijM  which  were  eaten  off  when  it  waa  wet; 
it  waa  ploughed  up.  and  baked  very  dry ;  had 
it  not  been  for  your  crusher,  I  should  not  have 
got  it  sown  with  barley. 

I  have  used  it  for  rolling  wheat 
in  Ihe  sprint,  and  found  it  an- 
swer very  well.  I  consider  it  s 
very  usenil  implement. 
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Query  8— light  Laadi. 

Qoery  i— Wiwwena  and  Gcah. 

Query  6— Gnss-Lands,  te. 

i 
j 

I  have  fomdit  very  bwitfteial 
in  Mgard  to  the  gruh 

!  IbadMotfaer  field  of  87  aerat  (ad- 
joining the  one  befoBMnentieiied) 
vhieh  was  ■own  with  wheat;  I  in- 

,  tended  to  treat  it  in  the  tame  manner 
as  soon  as  sown,  but  in  consequenoe 

1  of  the  wether  being  wet,  it  was  im- 
po— ible  to  use  either  the  common  roll 

'  or  the  clod<crasher,  I  was  therefore 

oougwu  uf  tci  H  Mmmm  am  ouauce,  — 

j  akhooghit  is  moie  8al:t}eot  to  the  wiiewprm  titan  any  fleldl  haw  on  my  fknn,«nd  hasbeen  so  sinee  I  haive 
1  known  it.  The  field  of  wheat  was  on  clover-ley ;  it  was  a  very  bad  crop  of  doTsr^  in  fact,  the  wirewom 
'  had  destroyed  it  for  acres  together,  all  over  the  field,  in  patches.   I  had  very  bad  fidth  of  the  wheat  ever 
1  being  a  OKp,  although  it  looked  pretty  well  daring  the  winter^  in  the  spring  it  was  very  evident  the  wire- 
1  worm  had  begun  its  ravages;  it  was  more  perceptible  every  day  that  I  looked  at  it;  and  I  think  in  a  sliort 
1  time  half  the  Add  would  have  been  destroyed ;  however  the  weather  fortunately  became  dir,  and  I  was  enabled 
)  to  use  the  dod  crusher.   I  used  it  first  across  the  lands,  and  afterwards  lengthways  of  uem,  and  most  Ibr- 

timately  it  stopped  their  ravages,  and  there  was  no  appearance  of  wireworm  afterwards.  1  am  now  catting 
1  the  wboU,  and  nave  a  ffood  bulk  of  straw,  whatever  the  yield  may  be.  It  has  amply  repaid  me  for  tiie  cost 
'  of  it  in  this  very  field  l^e  first  year.  In  my  humble  opinkm  it  is  the  best  implement  ever  prodnoed,  and  no 

iknner         to  be  irtthoat  one«  either  on  light  land  or  strong. 

EEPORT8. 


1  I  have  ezperleaoed  v«y  eood  ef- 
I  leets  on  oor  light  land  m  Notting- 
1  h«nehire.   In  ruling  car  wheat  it 

answers  Hx  better  than  the  common 

roQer. 

Also  upon  barley  afffCted  with 
the  wireworm,  where  it  had  a 
goodefliBCt. 
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Qoery  l—Craihing 'Clods. 

<)uery  t — Strong  Lands. 

J.  E.  DsNitoir.  M.P.. 
OMtngtoD.  bjr  Tazfont 

Your  dod-eruaber  is  a  very  valnable  impl^ 
ment  in  preparing  IkUow  land  in  dry  seasons. 
It  reduces  the  size  of  the  clods  to  snch  propor- 
tions tliat  the  first  shower  of  rain  makes  them 
fiill  into  moold;  when,  withoat  your  clod- 
crusher,  it  would  hare  been  impossible  to  get 
the  land  (It  fi»  any  smt  of  spring  or  summer 
cultivation. 

It  is  very  valuable  for  autumn- 
sown  wheat  in  the  spring,  even 
on  strong  land.  I  rolled  one  part 
of  a  field  with  your  clod-crusher, 
and  left  part  unrolled.  The  su- 
periority of  the  part  rolled  was 
■^efif  evident. 

JobmPaiuunsok, 
Ley  Fieldt,  Newark. 

It  is  sunerior  to  any  other  implemeut  I 
have  tried  for  crudiing  clods  on  strong  lands. 

It  is  of  very  great  use  in  pre- 
paring the  land  before  and  after 
sowing  com,  and  especially  with 
reference  to  the  growth  of  clover 
and  grass  seeds  sown  tiirrewith. 

J.  W.  Nkwstkad, 
I>unhain  on  Trent, 
Newark. 

I  have  found  it  of  great  benefit  in  breaking 
up  my  laud  for  sphng-oom  and  for  tumip- 
luid.  I  should  not  have  got  my  strong  land 
suffidentlv  fine  for  barley  this  sfmng  without 
it :  I  really  do  not  know  what  I  should  do 
without  it. 

A  very  excellent  implement 
for  roUiug  wheats  in  the  S|ning 
of  tlie  year,  espedally  on  dorer- 
leys  and  seeds,  which  lie  rather 
hollow,  and  very  ft-equently  loee 
plant,  if  not  pressed  down  after 
firost. 

ROBSBT  FAin.KU, 

Beekingham, 
Newark. 

I  have  had  little  occasion  to  use  it  for  Xb\M 
purpose. 

I  have  used  it  with  excellent 
effect  upon  land  sown  with  whe«t 
after  turnips  in  the  spring ;  it  is 
now  my  invariable  pnictice. 

Samukl  Abbott, 

Lowdham. 
near  Nottingham. 

I  omnot  speak  more  highly  of  your  dod- 
crudier  than  it  deserves.  It  is  the  most 
powerful  and  efScient  pulveriser  of  land  that 
1  «ver  met  vdth. 

It  is  also  invaluable  fbr  railing 
com  in  the  siting,  whra  there  is 
a  danger  of  its  losing  root. 

W.  W.  Moody, 
Soath  LeTerton, 
near  Retftnd* 

I  have  only  had  your  crusher  this  sesson. 
and  find  it  the  beet  implement  ever  intro- 
duced in  our  part  of  the  country  for  these 
purposes. 

DERBY,  LEICESTER.  WARWICK,  GLOUCESTER 

C.R.  COLTILLK,  M.P., 

DuffleU  Hall,  Derby. 

Most  valuable. 

Good  ibr  -rolUng  com  in  the 
spring  upon  lands  sown  Ule  in 
the  year. 

Jonr  Wbivbt, 
Romdy,  Cheeterfleld, 
Derbyshire. 

I  have  had  long  experience  with  your  pa- 
tent clod-crushcTt  and  have  now  reduced  the 
strong  land  I  occupy  to  good  turnip  culture ; 
no  season  hitherto  has  prevented  my  having 
a  good  crop  of  turnips  upon  land  where  tur- 
nips were  never  attempUfd  to  be  grown  be- 
fore. It  is  the  most  valuable  implement  we 

On  strong  land  sown  with 
wheat  in  the  autumn,  and  on 
dover-ley  before  sowing,  I  have 
used  the  dod-crusher  with  very 
great  advantage,  also  after  sow- 
W.  1  think  it  invaluable  for 
rolling  wheat  in  the  spring  of 
the  year;  it  is  also  nsefhl  for 
land  that  has  been  fed  on  with 
sheep  In  a  wet  season  before 
sowiM  with  barley,  and  for  roll- 
ing wMat  in  the  spring  ;  it  en- 
sures the  growth  of  doveiwtsed. 

of  Croukills.  Clod'Crmher. 
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Qu«ry  3— Light  Laods. 

Query  4— Wireworm  and  Gcab. 

Query  ft— Graas-Lauds,  See. 

I  li*Te  no  experience  of  its  use  in 

gine  it  would  be  gnatereven  tlian  on 
•trong  land. 

It  is  Teiy  efBeient  in  stopping 
the  ravages  of  the  wirewonn. 
One  of  my  tenants  borrowed  my 
clod-crusher  to  roll  a  field  of 
barlev.   It  was  almost  destroyed 
by  the  wirewonn.   It  was  so 
much  injured  that  the  prospect 
of  a  crop  was  estimated  not  to 
be  worth  more  than  l/,  per  acre, 
loam.    After  once  rolmu  wiUi 
the  wiieworm  stopped  entirely, 
quarters  per  acre.. 

The  land  was  a  good  but  a  strong 
the  clod-crusher,  the  ravages  of 
The  crop  of  barley  yielded  7 

It  b  of  great  on  upon  Ugfat  arable 
land,  aa  it  givea  requisite  oompree- 
rioB  widM>ut  leaving  a  nnooth  snr- 
(kce.  I  bnve  found  it  valuaUe  for 
rolling  turnips  when  the  turfaoe  ia 
enuted. 

P.S.  I  do  not  know  a  fkrm  of 
any  dcfscriptioa  whatever  where* 
on  it  is  not  applicable  with  be- 
nefit to  the  occupier.  No  fltfwf 
of  considerable  extent  ought  to 
be  without  one. 

An  invaluable  implement;  H 
su^  th^  rawtges  of  the  wirgworm 
most  ^jffbctmailtf. 

I  mm  mocb  pleased  with  its  opera- 
UoD  :  it  presses  the  soil  to  the  roots 
of  the  plant,  and  leavet  the  land 
firm.  U  acts  in  the  iawte  mamuer  as 
0  o^f4iMttr  pf§s$ei  the  $oil  to  tAt  toots 
tf  a  pismt  with  a  ssttatorttick.  The 
common  roller  acts  as  u,  after  put- 
ting his  plant  into  the  hole,  he  merely 
eoatanted  himself  with  putting  his 
fSoot  npoo  it 

This  question  I  can  answer 
most  deddedlv.     I  am  mudi 
troubled  with  tne  wirewmm,  and 
generally  I  have  found  once  roll- 
ing with  yoor  clod-crusher  suffi- 
cient, when  the  land  is  in  a 
proper  state.  /  havs  never  fomnd 
the  tPtreiMma  able  to  work  ofUer 
twice  rolling. 
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Qotfry  I-'CMMb^  Clods. 

Qnery  P  finmg  Lids. 

S.  JOHKBOW. 

Somenall}  Chesterfield. 

1  have  used  your  dkod^rosher  for  sevend 
years,  and  have  found  it  of  the  greatest  pos- 
idble  bemefit.  In  regard  to  the  questions  con- 
tained in  your  Ciroilar,  Nos.  1,  S,  3,  and  5, 
in  all  which  1  have  triad  your  clod-crusher, 
1  found  it  most  invaluable. 

Hkhbt  Wood, 
CropMoB, 
BMor  MoDBtsonwl, 
Lckeiterahbre. 

I  have  great  pleasme  ki  eonveying  to  vou 
my  expertoaoe  of  the  ^odb-amsli«r,  which  I 
was  Indnoed  «o  order  of  yen  last  year,  after 
the  loan  of  my  ■eighbonr'a.  Hoary  Pftget. 
Esq.,  of  Bristol.  I  deem  the  implement  in- 
valuable on  aU  lands  sul4«ct  to  stick  in 
ploughfaig.  and  which  sre  incapaible  ef  pulver- 
izing in  parching  dry  aeasons.  I  first  used  it, 
and  succeeded  in  redMcing  a  seven-acre  dose 
to  a  barley  tilth  in  one  day. 

I  have  thiy  year  rolled  all  my 
wheats  with  it  in  the  spring,  and 
with  decided  advantage. 

N.B.  In  the  present  xery  de- 
pressed state  of  agriculture.  laiHi- 
lords  could  not  confer  a  greater 
benefit  on  their  tenantrv  than  by 
keeping  implements,  like  the 
one  in  questioa,  for  the  oomaon 
use  0^  the  ooeupiers  of  their 
land. 

R.  FULSHAW, 

Knightoo. 
Leioestershire. 

I  have  great  pleasure  in  answering  your 
questicHis  respecttng  your  pateoi  dod-onuher, 
having  tried  it  in  all  several  times,  and  find  it 
answer  remarkably  well. 

J.  B.  BtrsHSL, 

ColediiU, 
Warwickshire. 

No  implement  ever  came  under  my  eye 
equal  to  it  for  this  purpose. 

J.  B.  Massky. 

Buntiogford, 
HerU. 

It  answers  remariiaibly  weU. 

U  eaeeeds  my  most  eangnlne 
ejqwwtations, 

William  Thomas, 
SoilwelU 
Gloucestenhire. 

Very  vahlable.  ' 

Move  suitable  ilM  «By  oOier 
implomeBit. 

Norfolk. 

Thorpe  AhhotVs  Hall,  near  Scole, 
SepUmber  12tk,  1843. 
Sir, — As  touching  your  question  relative  to  the  "advantages 
resulting  from  the  use  of  the  patent  clod- crusher  upon  my  farm  • 
in  one  year  more  than  if  I  had  not  had  a  cru^ier^"  I 
distinctly  to  state  that  I  have  been  benefited  to  an  extvaordiaary 
extent,  both  as  regards  the  preservation  of  wheat  from  the  ravages 
of  the  vyireworm,  and  in  the  production  of  root-crops,  I  believe  I 
was  the  first  to  introduce  it  into  the  county  of  Norfolk,  and  at  first 
was  much  ridiculed  when  I  wished  to  eidiibit  it  at  a  neighbouring 
agricultural  meeting.  But  it  was  not  long  before  I  was  enabled 
to  produce  one  of  the  finest  beet-crops  ever  grown,  and  that  too 
whilst  many  of  the  heavy  land-fallows  in  the  neighbourhood  exhi- 
bited an  almost  total  failure.  For  on  the  following  spring  the 
weather  proving  remarkably  dry,  and  the  late-broken  fallow  lands 
being  extremely  rough,  I  went  to  work  with  the  crusher,  rolling 
it  twice  over  1 1  acres  of  30-inch  ridge-woric,  upon  which  the  mass 
of  -dry-olods  4>ad  prewKHisly  been  ^owa  by  a  double-breasted 
plough^  and  with  the  kind  aid  of  a  light  rain  which  followed,  the 
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1       Query  3 — Light  Lands. 

Query  4 — Wireworm  and  Orub. 

Query  5— Grass  Lands,  &c. 

— ■  c  

One  of  my  neighboun  «sed  the 
<Tiuher  upon  leTeral  Aelde  of  li^ 
lands  thi*  sprUig,  for  ihe  purpose  of 
ftttening  hu  erops  after  f^ost.  and  for 
^  rhidi  porpoee  it  has  answered  ftUly. 

] 
( 

I  believe  I  saved  a  dose  of 
wheat  tnm  the  ravn^^  of  the 
wireworm  by  the  timely  use  of 
this  impleneut. 

P.S.  My  dod-crusher  hasbeen 
in  such  requeet  that  I  have  little 
doubt  but  most  of  oar  parishes 
will  be  induced  to  have  one  in 
common.  This  I  recommend.  9S 
ow  ctush^T  tt  copobic  of  dotMff  o% 
amagimg  amouM  ofioork. 

InralnaMe. 

An  efEoctual  remedy. 

It  answers  remarkaUy  well,  and  is 
a  most  valuable  implement  for  this 
purpose:  no  Isrge  farmer  ought  to 
without  one. 

only  appropriate  implement. 

Decidedly  very  usefhl  for  this 
purpose. 

finest  tOth  imaginable  was  produced,  so  that  the  seed  went  in  and 
the  plants  came  up  in  the  best  order  possible^  whilst  most  of  my 
neighbours  were  still  waiting  for  the  rains,  without  which  they 
could  not  moFe,  and  waited  so  long  that  their  plants  where  they 
showed  themselves  were  weak^  irregular,  and,  as  a  whole,  a  com- 
plete failure. 

It  may,  perhaps^  be  remarked  that  heavy  lands  are  much  more 
easily  prepared  for  a  root-crop  by  deep  ploughing  in  the  autumn, 
so  that  a  winter  s  frost  precludes  the  necessity  of  a  clod-crusher. 
This  I  am  quite  ready  to  admit ;  still,  from  repeated  observations, 
I  feel  assured  that  spring-broken  fallow-land,  if  worked  when  per- 
fectly dry,  is  much  more  certain  to  produce  a  full  and  healthy 
root-plant  than  broken  land  which  has  undergone  the  washing 
rains  of  a  winter.  Be  this  as  it  may,  autumn  cultivation  cannot 
always  be  attended  to;  or  by  some  it  may  be  deemed  expedient  to 
produce  something  for  spring-feed  previous  to  a  root-crop,  in 
which  circumstance  the  crusher^  in  nine  cases  out  of  ten,  will 
"  prove  itself  invaluable. 

If  a  writer  who  addressed  the  editor  of  the  '  Mark  Lane 
Express,'  August  28,  "  On  the  Rotation  of  Crops  on  heavy  Lands/' 
had  been  acquainted  with  the  use  of  the  crusher,  he  would  not 
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have  doubted  the  practicability  of  Mr.  Stace's  scheme  of  growing 
tares,  &c.,  after  a  fed  crop  of  trefoil  and  rye-grass;  nor  have 
thought  it  indispensably  necessary  to  sow  early  on  a  pulverized 
soil,  and  not  on  a  fresh^roken-up  ley,  from  which  sheep  had  just 
been  removed. 

I  am  quite  aware  that  by  the  "  old,"  and  what  may  now  be 
truly  called  the  barbarous  system  of  forcing  heavy  lands  by  harrow- 
ing and  rolling  fresh  after  the  plough,  a  mass  of  livery  clod  is  pro- 
duced, and  a  state  of  land  which,  as  the  writer  says^  is  fit  for 
anything  rather  than  the  reception  of  seed but  by  what  I  shall 
call  the  new  system  of  first  ploughing  the  land  and  letting  it  remain 
untouched  either  with  roll  or  harrow  till  thoroughly  dry,  and  then 
pulverizing  it  with  the  clod-crusher,  it  would  upon  the  arrival  of 
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Qqery  1— Croahiag  Clods. 

Query  8 — Strong  Lands. 

Col.T.  AutTxw. 
Kippington,  Seven  Oaks, 
Kent. 

I  used  your  clod-ornsher  last  year  in  pre- 
paring my  land  for  mangold  wunel  aud 
Swede  turoips,  and  but  for  your  dod-crusher 
I  should  and  must  have  lost  my  season  for 
sowing :  as  it  was.  I  never  had  a  l)etter  crop, 
which  I  attribute  in  a  great  measure  to  the 
efficient  mauner  in  which  the  ground  was  pul- 
verized by  your  roller  for  the  reception  of  the 
seed.  I  may  safely  and  conscientiously  assert, 
that  among  all  the  improvements  in  our  agri- 
cultural machinery.  I  know  none  tliat  sur- 
passes your  clod-crusher  roller. 

It  is  equally  successful  in  roU- 
ing  com  after  it  has  been  sown, 
more  especially  in  some  of  our 
dry  springs,  where  I  could,  after 
the  com  was  grown  up.  see  how 
(ar  to  a  nicety  the  roller  bad 
gone. 

Thos.  Fuoht, 
Laycock'a  Dairy. 
Isliogton.  Miudleaex. 

I  am  happy  to  say  that  I  have  used  your  clod-crusher  in  the  Isle  of  Slieppey 
with  great  satisfkctioD.  and  have  recommended  it  to  my  brother-farmers  on  the  ' 
island,  who.  I  have  u6  doubt,  will  patronize  it  also,  as  they  are  equally  pleased  t 
with  it. 

J.  M.  Bboadwood, 
Lyne.  near  Dorking. 
Surrey. 

My  land  is  a  stiff  clay  loam,  which  when  ploughed  wet  breaks  up  in  dods, 
that  when  dry  become  so  hard  as  to  defy  the  attempts. of  the  harrow  and  com- 
mon iron  roUer  to  reduce  them.  Your  clod-crusher  accomplishes  this  fully.  I 
have  this  morning  seen  it  reduce  to  a  friable  state  an  oat-ash  lleld  broken  up  since 
harvest,  which,  but  for  tlie  operation  of  your  clod-crusher,  would  not  have  fhr- 
nislied  grit  enough  to  have  covered  the  seed.    For  all  fkllows  I  think  your 
clod-crusher  is  invaluable. 

0.  Maitland. 
East  Orinstead, 
Hartfleld.  Sussex. 

lam  quite sattsSed  with  your  dodcrusher, 
and  it  is  much  approved  of  by  all  my  friends 
here.    It  pulveruies  much  more  effectually 
than  any  other  implement,  rendering  the  sur- 
face in  a  proper  state  for  drilling  in  ^e  seed. 

The  use  of  the  clod-crusher  is 
always  beneficial  when  the  land 
is  dry.  In  my  opinion  it  is  a 
very  valuable  implement  upon 
our  stiff  soils. 

William  Waltow, 
Merdon  Farm.  Hurslev. 
Wiuohester.  Hants.' 

In  the  spring  of  1842,  I  had  24  acres  of 
swedes  all  eaten  off  by  sheep  in  wet  weather 
upon  strong  land.   It  ploughed  up  in  lumps 
as  big  as  horses*  heads;  without  the  clod- 
crusher  I  oonld  not  have  got  the  land  One 
enough  lor  barley.   I  grew  7  quarters  of  fine 
malting  barley  per  acre.  Several'of  my  neigh- 
bours, who  were  in  the  same  situation,  nad  not 
a  crusher,  and  grew  2  to  3  quarters  of  tiieir 
barley  per  acre. 

Strong  land,  whidi  is  too  rough 
or  cloddy  to  be  sown  with  wheat, 
should  be  rolled  with  your  clod- 
crasher    previous  to  the  last 
ploughing.   It  is  invaluable  in 
the  spring,  and  saves  a  great  deal 
of  laiiour.in  rolling  and  harrow- 
ing, to  get  the  land  ■ufflciently 
fine  for  barley-seeds  oni  turnips. 

O.  JsionMo*, 
Dovtfr.  Kent. 

It  answers  well  for  strong  and  light  soils. 
Very  valuable  for  crushing  clods. 

6f  CrossMlVs  Clod' Crasher, 
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the  first  light  shower  be  made  entirely  fit  for  the  germinating  of 
the  finest  of  all  fine  seeds.  In  short,  with  this  implement  I  now 
feel  an  independence  in  farming  operations  which  neither  rolls 
nor  harrows  can  give  me,  and  if  even  the  small  occupiers  could 
but  be  persuaded  to  make  the  experiment,  great  as  the  sound  of 
the  expense  appears  to  be,  I  .am  confident  they  would  never 
grudge  the  original  outlay  for  the  implement,  nor  the  cost  of 
working  it. 

I  have  myself  used  it  for  upwards  of  two  years,  and  I  am  quite 
pleased  that  your  letter  has  given  me  an  opportunity  of  testifying 
my  sense  of  its  value.  Yours  respectfully, 

Joseph  Paul. 

To  Mr,  Crosskiilf  Iron  Wbrks^  Beverley, 
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Query  3— Light  Lands. 

Query     Wire  worm,  Grab,  &c. 

Query  &— Grass-Lands. 

The  answer  to  the  former  oaestion 
speaks  with  equal  force  to  this;  for 
if  th«  roller  dui  good  on  the  former 
caM,  it  stands  to  reaMm  that  it  most, 
if  poeiible.  do  more  good  on  light 
land  kMsencd  by  the  fhwt. 

P.S.  I  have  bad  no  experience 
upon  grase-land,  but  should  in- 
fer, if  we  are  right  in  our  theory, 
that  the  treading  of  sheep  it  con- 
ducive to  the  removal  of  moss, 
the  crushing-roUer  must  neces- 
sarily be  more  so. 

i 

1 

This  question  I  consider  to  be  most 
important.   L^ht  thin  lund  must  be 
comiH-eased  ana  got  as  doee  as  pos- 
sible together}  to  accomplish  this, 
we  tread  the  land  with  sheep  after 
1  sowing  wheat,  which  I  have  no 
1  doubt  does  the  sheep  a  deal  of  harm 
.  in  many  respects.    I  consider  the 
!  clod-crusher  much  better  and  safer 
for  wheat.   If  rain  comes  af^  sheep 
treading,  it  leaTcs  scale  upon  the 
land;  the  clod-crusher  makes  the 
land  Arm  and  cloee  under,  and  a 
little  rough  at  the  top. 

Where  I  have  used  the  clod- 
crusher,  my  com  has  not  been 
ravaged  by  the  wireworm  or  grub. 
I  have  no  doubt  it  would  be  use- 
ful on  mossy  grass  lands. 

P  S.  I  have  often  said  at  the 
markets,  and  now  repeat  it,  that 
if  there  was  not  another  clod- 
crasher  to  be  got.  I  would  not 
take  a  thousand  pounds  for  mine. 
I  have  500  acres  of  light  and  SOO 
aeraa  of  strong  land  under  the 
plough.    It  is  Invaluable. 
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Query  1— Crutking  Clods. 

Qnery  S— Stroof  I^nds. 

John  Powell, 
Bovflttmi  Mle, 
Cowbridxe.  GlamoTfan- 
•faire,  Walci. 

It  reduces  clods  perfMy  in  the  driest  mm- 
amm,  akHboa^  it  •ometimas  has  leqoired  a 
second  application,  more  portkmlarly  tot  bar- 
ley after  tarnips.    I  have  found  it  a  most 
valuable  taiplemeat  upon  strong  lands. 

I  was  so  much  satisfied  with 
its  resolta,  both  last  year  and  the 
year  before,  when  I  ^ied  it  npon 
aome  of  my  wheats  in  the  spring, 
that  I  hava  this  year  applied  it  to 
the  whole  of  my  wheats  wilk  ^ 
same  beneficial  resnlis. 

John  Omebod, 
Bryny-HynoH,  Rothia, 
W&let. 

I  can  merely  state  that  I  have  tried  your 
elod-cnuher  fSor  breaking  up  knu^,  cloddy 
land,  and  also  for  preparing  land  for  turnips, 
and  have  lb«nd  it  to  answer  vsiy  well,  pro- 
vided (he  soil  be  in  a  dry  state. 

6.  jAOfON, 

Barton  Lodge,  bear 
PreatoQ,  Lancaihire. 

I  have  only  the  experience  of  this  season, 
during  which  I  have  found  it  a  valuable  imple- 
ment. 

Exceedingly  nsefuL 

Renr.  C.  Glynn, 
Hawarden  Rectory, 
CSiester. 

I  am  very  glad  to  have  this  opportunity  of 
bearing  witness  of  the  efficiency  of  your  paient 
clod-crusher.  I  have  used  it  entirely  upon  the 
strongest  fidlow,  and  am  confident  that  with- 
out it.  in  a  dry  season,  one  particular  field 
of  blue  clay  iu  my  occupation  could  not  have 
been  worked  at  all.  I  have  lent  it  to  many  of 
my  neighbours,  who  all  express  their  unqua- 
lified approbation  of  its  usefulness. 

W.  JOBMN, 

ChilllnghiB  NMrtown. 
Wooler. 
NorthomberlMHl. 

I  have  found  it  most  valuable  in  crushing 
dods,  on  soils  which  are  tenacious,  in  pre- 
paring them  for  turnips  in  a  dry  season.  Also 
for  similar  soils,  after  turnips,  in  a  dry  season. 
In  the  month  of  April,  in  preparinff  for  bar- 
ley, I  have  found  it  a  most  useful  and  efficient 
implement  It  was  my  steward's  opinioa,  in 
consequence  of  very  diy  soring  seasons,  some 
of  my  clay-soils,  intended  for  green  crops, 
would  have  remained  Csllow  had!  been  with- 
out the  implement. 

I  ]ilo«gh«d,  harrowed,  csd 
cM-ctMhed  a  field  of  this  de- 
scription of  24  acrea,  after  laraips. 

and  had  a  crop  of  barley  of  60 
bushels  per  acre,  by  whidt  I 
reckoned  t  he  produce  was  nearly 
doubled. 

H.  Cliffs. 
Bellevue,  Enniicorthy. 
Ireland. 

I  have  used  it  in  rolling  wheat 
with  good  effect,  and  in  {vepar- 
log  light  land  for  tamip-«vops. 

XVIII. — On  the  Improvement  of  Marsh  Land 
By  John  Murton. 

Having  tried  an  experiment  on  some  second-rate  marsh  land  in  this 
part  of  the  county,  for  the  last  ten  years,  and  now  being  able  to  prove, 
to  the  satisfaction  of  every  one,  its  great  advantage  to  labourer,  tenant, 
and  landlord,  and  intending  to  continue  my  plan,  I  much  regret  my 
want  of  ability  to  do  justice  to  it,  with  the  view  of  persuading  others  to 
give.it  a  trial. 

I  have  been  in  the  occupation  of  upwards  of  300  acres  of  marsh  land, 
more  or  less  subject  to  a  coarse  grass  we  call  sword-grass,  with  the  ditch- 
bank  2  J  feet  above  the  level  of  the  land,  and  3  feet  above  the  water. 
To  improve  this  grass,  or  get  stock  to  eat  it,  I  have  tried  salt,  lime,  and 
chalk ;  but  as  none  of  these  answered  to  my  satisfaction,  in  the  year  1831 
I  commenced,  on  a  marsh  of  4  acres,  by  first  cutting  the  ant-hills,  and 
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Query  S—LigUt  lAnda. 

Query  4— Wireworm.  QruK  &c. 

Query     Odmb  Landi*  &c. 

Wheal  on  strong  and  light  lands, 
and  especially  oo  stouy  and  graTelly 
lands,  are  greatly  improred  by  the 
of  the  c&d-cxQsher  in  the  springt 
partkmlarly  afiv  tuniips  and  wnm- 
ley,  it  is  mudi  superior  to  the  peg- 
roller  after  sowing. 

I  have  no  hesitation  In  saying 
Ihave  ibond  it  a  speeifie  to  tiie 
wire  worn* 

P.S>  In  my  opinion  no  fknner 
should  be  vithoat  one, 

Veiy  valuable. 

then  Betting  a  number  of  men  to  bamw  the  ditch-bank  into  the  middle 
of  the  mar»i,  finding  I  had  efficient  mould  to  cover  it  all  orer  about  Ij^ 
inches  thick,  i  then  sowed  it  with  Tartarian  oats,  about  5  bushels  per 
acre,  in  the  month  of  February,  well  harrowing  the  ground  with  an  ox- 
harrow,  having  the  large  lumps  chopped ;  then,  as  early  as  possible 
after  the  oats  were  up,  rolling  them  twice  or  three  times,  and  letting  the 
oats  and  grass  grew  up  together  till  harvest.  They  are  ready  to  cut  at 
least  a  week  before  the  upland  com.  I  have  them  reaped  sufficiently 
low  to  collect  the  com ;  then  set  the  scythe  to  cut,  between  the  shocks, 
the  grass  and  stubble,  which  is  nearly  knee-high.  The  latter  I  cart  into 
a  stack  as  soon  as  I  can  get  it  dry,  adding  some  salt  to  every  load.  The 
oats  I  frequently  bring  home  to  a  meadow  to  harvest,  as  it  not  only 
clears  the  marsh  for  stock,  but  finds  advantageous  work  for  my  horses. 
In  stacking  the  oats,  I  have  a  maun-basket  drawn  up  the  middle :  they 
being  nearly  all  com,  with  so  little  straw,  are  apt  to  heat  After  I  had 
finished  a  second  marsh  of  8  acres  in  1832,  i  requested  my  worthy 
landlord's  attention  to  this  improvement  of  his  estate,  who  immediately 
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agreed  to  pay  half  the  manual  lahour  during  my  lease,  if  I  harrowed  at 
least  240  rods  per  annum.  This  formed  part  of  my  new  lease  then ; 
and  I  am  now  under  an  agreement  to  finish  those  that  have  not  heen 
done.    The  result  is  as  follows : — 

In  1831  I  covered  the  hefore-stated  4  acres,  cleared  322  quarters  of 
oats,  paid  Is,  per  quarter  for  thrashing,  and  cut  at  least  a  load  of  brush- 
ings.  1832,  8  acres.  1833,  14  acres.  1834,  7  acres:  this  marsh  I 
chalked  about  3  years  before.  1835,  19  acres:  in  this  marsh  I  limed 
120  rods  of  bank  during  the  •summer  with  unslacked  lime,  and  in  the 
winter  it  might  have  been  moved  with  a  bal'n  scuppet ;  nothing  extra 
good  in  this  crop,  but  I  feel  assured  the  marsh  is  improved  more  in  pro- 
portion than  those  without  lime.  In  1836,  22  acres.  1837,  16  acres. 
1838,  14  acres.  1839,  15  acres:  earthed,  but  not  sown  with  oats;  I 
do  not  think  the  marsh  covered  itself  so  soon  with  grass,  there  being  no 
oats  to  keep  the  sun  off,  or  seeds  to  shatter.  In  1840,  16  acres.  1841, 
17  acres,  with  more  than  10  quarters  of  oats  per  acre.  In  1842,  22 
acres ;  and  I  have  now  a  crop  growing  with  at  least  9  quarters  per  acre. 

I  usually  commence  this  work  in  the  month  of  December,  and  employ 
from  10  to  20  men  extra  during  the  barrow-work.  I  pay  from  2; .  6d. 
to  3«.  6d,  per  rod-run,  measuring  close  to  the  edge  of  the  water :  by  that 
means  the  labourer  is  justly  paid  for  all  crooked  ditches.  The  price 
varies  according  to  thickness  of  bank,  and  distance  to  whed  it ;  and  my 
rule  is  for  each  man  to  shoot  9  barrows  to  the  half  rod,  which  is  the  best 
thickness  for  a  crop :  the  oats  then  get  well  hold  of  the  turf.  After,  all 
that  can  be  harrowed,  the  comers  are  carted  to  the  middle  of  the  marsh, 
or  parts  too  far  for  the  men  to  wheel.  As  soon  as  the  bank  is  finished, 
I  use  a  foot  plough  round  where  the  bank  has  been  taken,  so  as  to  allow 
the  frost  to  pulverise  it  for  a  season. 

This  not  only  produces  work  for  the  first  winter,  but  additional 
threshing  for  the  following  one ;  increase  of  food  for  lean  beasts,  and  a 
greater  quantity  of  manure  for  the  uplands ;  keeps  the  cash  at  home, 
able  men  out  of  the  Union,  and  lightens  the  rates. 

I  use  about  60  acres  of  marsh  land  belonging  to  the  adjoining  estate. 
None  of  these  banks  have  yet  been  removed;  and  this  year,  since 
lambing,  I  have  lost  more  stock  on  these  60  acres  than  on  all  those  that 
have  the  banks  removed. 

My  neighbour,  Mr.  Oakley,  said,  after  a  snow-storm,  he  considered 
the  removal  of  my  banks  had  saved  him  in  one  night  near  10/.  Mr. 
Ellis,  of  Harming,  near  Maidstone,  who  had  lost  his  way,  I  found  in  my 
marges  looking  at  a  growing  crop :  he  stated  his  surprise  at  the  vast 
improvement,  and  said  he  was  never  more  agreeably  lost,  as  he  con- 
sidered he  had  obtained  information. 

Those  marshes  that  have  been  done  «  few  years  I  consider  very  much 
improved.  They  keep  more  stock,  and  yield  grass  of  a  much  better 
quality ;  much  less  sword-grass,  no  drinkings  required  for  the  stock, 
and  if  a  lamb  falls  in  it  can  walk  out  on  either  side.  As  to  appearance, 
it  is  beyond  me  to  describe  the  improvement. 

I  would  state  the  cost  per  acre  more  correctly  if  I  could ;  but  this 
must  be  governed  by  the  number  of  acres  in  each  field,  and  more  par- 
ticularly by  the  form  of  it,  as  a  field  that  is  long  and  narrow  (say  30 
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rods  across)  will  not  require  carts  for  the  corners,  but  if  square,  carts 
are  required  for  the  great  distance. 

Should  this  meet  the  approbation  of  some,  and  be  the  means  of  em- 
ploying a  few  hundreds  whom  the  frost  and  the  want  of  other  employ- 
ment would  otherwise  drive  to  a  workhouse,  I  shall  consider  I  have  done 
some  good  to  the  labourer,  ensured  myself  the  approbation  of  the  land- 
lord, and  thanks  from  the  tenant. 

Cooling  Castle^  near  Rochester^  Kent^ 
1th  Angus 1843. 


XIX. — Reports  on  fVheats  selected for  Trial  at  the  Bristol 
Meeting, 

1.  Report  from  Ph.  Pusey. 

Thbsi  wheats,  of  which  No.  1  was  white  and  Nos.  2  and  3  red,  were 
drilled  on  a  deep  strong  loam,  as  had  been  desired,  on  the  15th  of  Octo- 
ber, by  the  side  of  some  other  varieties,  among  which  were  the  old  Red 
Lammas,  and  the  Hopetoun,  a  kind  of  Hunter's  white,  after  vetches  fed 
off.  Mr.  Brooks,  who  occupies  the  farm,  gives  the  following  account  of 
their  progress : — 

No.  1  was  remarked  by  every  one  as  being  higher  and  forwarder  than 
any  other  wheat  during  the  winter. 

In  May  all  the  wheats  became  flaggy  in  consequence  of  the  incessant 
rain. 

No.  2  came  out  first  in  ear :  though  its  straw  was  thicker  than  that  of 
any  other  wheat,  it  was  laid  nearly  a  fortnight  earlier  than  the  rest,, 
almost  as  soon  as  it  came  into  ear. 

The  other  red  wheat.  No.  3,  was  the  latest  in  ear;  its  straw  was 
weaker  than  any  Mr.  Brooks  had  ever  seen,  resembling  grass ;  it  fell 
to  the  ground  before  the  ear  appeared. 

At  harvest  the  ears  of  the  two  red  wheats  were  found  to  be  so  much 
mildewed,  in  consequence  of  their  having  been  completely  laid,  that 
they  contained  litde  else  than  tail  wheat,  and  the  produce  consequently 
was  not  measured. 

The  produce  of  the  white  wheat  No.  1 ,  compared  with  the  Hopetoun. 
wheat  which  grew  near  it,  was  as  follows : — 

Straw. 
BushelB.   Tod.  Cwt. 
1  acre  Hopetoun  wheat    ...       29        I  11 
1  do.  Wheat  No.  J    ...    .       26i  19 
The  produce  of  this  land  in  a  fair  season  must  be  nearly  40  bushels 
per  acre.   Mr.  Brooks  thinks  that  the  wetness  of  May  and  June  have 

Prevented  the  selected  wheats  from  having  a  fair  trial ;  but  he  states  thai 
e  should  be  unwilling  to  grow  them  upon  his  land. 

Ph.  Pusbt. 
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2.  Report  from  J.  V.  Shelley. 


Having  been  appointed  by  the  Council  of  the  Roval  Agricoltural  Society 
of  England  to  test  the  seed-wheats,  selected  tor  trial  at  the  Bristol 
Meeting  of  the  Society,  the  following  is  ray  report  of  the  result 


f  4.  Danzig  (white). 

Wheats  previously  grown  by  me,  or  my  ueighbours,  j  5.  Salmon  Brown  (red), 

put  in  competition  with  the  above    .    •    *■    .  j  6.  Golden  Drop  (red). 

C  7.  Alfriston  White. 

The  field  in  which  the  wheats  were  sown  slopes  to  the  south,  the  soil 
a  sandy  loam,  and  the  average  de|>th  from  5  to  6  inch^ ;  tlK  subsoil  a 
gravelly  sand.  The  mode  of  cultivation  on  the  four-course  shift,  yu., 
turnips  fed  off  with  sheep,  eae)^  other  row  having  been  pulled  and  car- 
ried in  for  beasts,  barley,  seeds,  mown  twice  for  hay,  followed  by  a  dread- 
ing of  lime  at  the  rate  of  160  bushels  per  acre.  After  once  ploughing, 
not  more  than  5  inches  deep,  a  heavy  roller  with  eight  oxen  passed  over 
the  field,  which  was  then  harrowed  witit  heavy  harrows ;  the  seed  drilled 
in  at  the  rate  of  2^  bushels  to  the  acre,  a  sufficient  space  being  left  b^ 
tween  the  sorts  to  keep  each  separate.  The  sowing  commenced  on  the 
2nd  of  November,  and  was  completed  the  following  day,  when  light 
harrows  being  passed  across  the  drills,  and  tlie  water-fbrrowa  drawn 
out,  the  work  was  finished.  The  wheats  came  oat  of  the  ground  about 
the  same  time,  and  no  difference  in  them  became  visible  until  about  the 
10th  of  March,  when  the  reds  appeared  to  make  a  start  about  a  fiortnight 
previous  to  the  whites.  During  the  growth  of  the  wheats,  I  observe  by 
my  memoranda,  that  Nos.  1,  4,  5, 6  had  the  best  appearance  throoghout, 
and  were  not  affected  by  blight ;  that  No.  3  was  the  most  blighted,  the 
straw  weak,  like  coarse  grass,  so  that,  although  it  was  in  the  centre  of 
the  field,  the  whole  was  laid  flat,  the  adjoining  sorts  being  scarcely 
affected  by  the  wind :  the  sample  of  No.  3  was  lean  and  bad.  Hie  cut- 
ting and  harvesting  were  completed  by  the  1st  of  September,  in  excellent 
condition,  and  after  thrashing  and  weighing,  the  following  tables  ^hiw 
the  produce  of  each  per  acre  and  the  weight  of  straw. 
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No. 

Quaiten. 

f 

Bmheb.  (Mlons. 

1 

Qiwrtik 

Pinlt. 

Wheat. 

We^ht 
Straw. 

1. 
Head 
Tail 

4 

0 

3 
1 

0 
7 

3 
1 

1 

lb.  oz. 
61  9 

lbs. 
4455 

2. 

Head 
Tail 

3 
0 

4 
1 

6 
5 

3 
0 

1 
1 

61  5 

4195 

3. 
Head 
Tail 

3 
0 

5 
2 

0 
7 

3 
3 

0 

61  13 

3980 

4. 

Head 
Tail 

4 

0 

1 
0 

3 
7 

1 

2 

0 
0 

61  5 

3600 

5. 
Head 
Tail 

4 

0 

4 

1 

2 
4 

e 

2 

0 

0 

60  5 

3320 

6. 
Head 
Till 

4 

0 

4 
1 

3 
6 

3 
0 

\    ;  61  5 
*  1 

4195 

7. 

Head 
Tail 

3 
0 

6 
2 

0 
0 

0 
1 

0 
0 

60t  0 

3525 

By  the  above  it  will  be  observed  that|  according  to  the  quantity  of  corn 
produced,  the  wheats  will  stand  thus :  Nos.  6,  5,  1,  4,  7,  3, 2 ;  and  in 
point  of  weight  of  wheat  as  follows:  Nos.  3,  1,  Nos.  2,  4,  6  equa],  5 
and  7  lightest :  in  weight  of  straw  thus :  No.  1  greatest  quantity,  Nos. 
2  and  6  equal,  Nos.  3,  4,  7,  5. 

Having  thus  given  an  exact  account  of  the  produce  of  eacb  sort  of 
wheat  per  acre,  I  have  only,  in  concluding  my  report,  to  remark,  that  the 
sample  of  No.  1,  white  wheat,  was  particularly  good,  and  that,  taking 
into  consideration  the  higher  price  it  would  bear  in  the  market  over  the 
two  reds,  which  stand  only  just  above  it  in  amount  of  produce,  I  have  no 
hesitation  in  recommending  the  cultivation  of  the  variety  to  farmers, 
having  sown  the  whole  of  it  again  this  year,  and  in  believing  it  worthy 
to  receive  the  prize  from  the  Koyal  Agricultural  Society  of  England. 

Maresfield  Park,  Nov.  16th,  1843. 


3.  Report  from  the  Rev.  Dr.  Webb. 

Dear  Sir,— I  herewith  send  you  a  sample  of  each  of  the  species  of 
wheat  which  you  forwarded  to  me.  I  understood  from  you  that  there 
were  only  two  species,  one  white,  and  one  red ;  but  upon  examination 
I  found  one  coomb  of  white  and  two  of  red.  The  coomb  of  white  I 
sowed  at  Litlington,  near  Royston,  and  a  coomb  of  red;  the  other 
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coomb  of  red  I  sent  to  this  place,  Great  Gransden.  The  white  and  the 
red  which  were  sowed  at  Litlington  were  sowed  upon  a  clover  layer, 
upon  land  of  a  chalky  subsoil,  and  which  had  been  strictly  under  the 
four-course  system,  turnips,  barley,  trefoil,  or  clover,  and  then  wheat. 
The  produce  of  acre  of  the  white  was  40  bushels,  and  of  the  red 
33  bushels.  The  white  was  a  very  good  crop,  but  the  red  very  inferior, 
and  never  -had  the  fine  appearance  of  the  white,  though  sowed  in  the 
same  field  and  adjoining  each  other.  I  also  sowed  some  of  the  wheat 
which  gained  the  prize  at  Oxford,  of  which  I  also  send  you  a  sample, 
and  some  red  wheat  which  is  called  in  this  neighbourhood  Clover's 
wheat ;  the  produce  of  the  Oxford  white  was  35  bushels,  and  of  Clover's 
45  bushels.  All  were  sowed  on  an  equal  quantity  of  land,  ii  acre,  and 
the  same  quantity  of  seed.  That  of  Clover's  was  sowed  about  a  week 
after  the  others,  which  were  sowed  on  the  same  day,  the  24th  of  October. 
The  wheat  sowed  at  Gransden  was  sowed  about  the  Ist  of  November, 
and  was  supposed  to  have  been  the  same  as  the  red  wheat  which  was 
sowed  at  Litlington,  but  it  proved  to  be  a  rough  chaffed  wheat,  a  very 
inferior  sort  of  wh^at,  and  was  a  bad  crop  though  sowed  upon  a  good 
piece  of  land  which  had  been  folded  with  sheep,  and  had  had  a  dean 
summer  fallow,  and  which  was  sowed  contiguous  to  some  sowed  with 
Clover's  wheat,  which  was  a  very  heavy  crop.  I  consider,  and  so  do  my 
bailiffs,  that  the  white  wheat  is  a  very  good  productive  sort  of  wheat, 
and  we  have  sowed  the  whole  of  this  year's  produce  again ;  the  red 
wheat  to  be  very  inferior,  small  in  produce,  the  ears  with  the  com  very 
distant,  and  such  as  we  have  condemned  to  the  miller  to  be  ground. 
The  produce  of  1|  acre  of  the  red  wheat  at  Gransden  was  not  more  than 
25  bushels. 

I  am,  dear  Sir, 

Yours  very  faithfully, 

William  Webb. 

Great  Gransden^  near  Caxlon^  Nov,  2 8/ A,  1843. 
To  James  Dean^  Esq, 


Minute  of  Council :  December  1, 1848. 

"The  judges  of  seed-wheat,  selected  for  trial  at  the  Bristol  Meeting, 
having  made  their  respective  reports  of  the  results  obtained  in  culti- 
vating the  selected  wheats  along  with  well-known  varieties  of  the  neigh- 
bourhood in  which  each  trial  was  made,  the  Council  resolved,  Thot 
although  the  white  wheat  promised  favourably  under  certain  circum- 
stances, they  had  not  at  that  time  sufficient  proof  before  them  that  it 
possessed^  the  requisite  amount  of  merit  for  the  Society's  prize ;  while 
the  two  red  wheats  appeared  to  be  very  inferior  in  every  respect.  As 
the  comparison  had  been  made  during  an  unfavourable  season,  the 
Council  decided  that  the  white  wheat  should  have  the  advantage  of  a 
further  Irial." 
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XX. — On  the  Use  of  Growing  Mustard  for  Feed^  or  to  Plough 
in  as  a  Preparation  for  a  Wheat  Crop,    By  George  Jesty. 

Sir, — As  a  member  of  the  Society,  feeling  anxious  to  communicate  any- 
thing where  there  is  a  chance  of  improvement,  I  beg  to  hand  you  the 
following  statement  on  the  use  of  growing  mustard  for  feed,  or  to  plough 
in  as  a  preparation  for  a  whefit-crop.  It  is  very  palatable  to  all  kinds 
of  cattle,  and  I  believe  very  wholesome :  I  think  it  far  preferable  to 
buck- wheat,  or  any  other  v^etable  with  such  rapid  growth.  I  sowed 
5  acres  on  the  11th  of  July  last,  on  rather  inferior  land,  of  a  light  gra- 
velly soil  with  chalk  subsoil,  where  early  turnips  for  wheat  had  failed. 
It  should  be  drilled  5  inches  apart,  with  12  pounds  of  seed  per  acre. 
On  the  25th  of  August  I  had  measured  portions  cut,  in  different  parts 
of  the  field,  and  weighed,  which,  on  a  fair  calculation,  yielded  6  tons 
per  acre — it  was  in  full  bloom — and  the  next  day  I  plou^eid  it  in ;  which 
I  consider,  being  full  of  vegetable  matter,  must  be  an  excellent  dressing 
for  a  wheat-crop.  I  would  invite  any  friend  to  make  trial  of  mustard  on 
better  land  than  mine ;  the  expense  being  so  trifling  compared  with 
buck-wheat,  which  is  5^.  per  bushel,  and  requiring  2^  bushels  per  acre, 
would  be  125.  6rf. ;  whereas  12  lbs.  of  mustard-seed,  at  2d.  per  lb., 
the  price  it  is  now  selling  at»  would  be  2j.  per  acre. 

Any  further  information  on  this  subject  (if  required)  I  shall  be  most 
ready  to  answer ; 

And  remain.  Sir, 

Your  obedient  humble  servant, 
George  Jesty. 

Druce  Farm,  Puddletoum^  near 
Dorchester,  Sept  4,  1843. 


XXI. — Successful  Industry  of  a  Labourer.    By  J.  Barton. 

In  passing  through  Norfolk  lately >  I  met  with  such  a  remarkable  and 
pleasing  mstance  of  successful  industry  that  I  think  the  particulars  may 
interest  the  members  of  the  Royal  Agricultural  Society.  Edmond 
Chaney,  of  Carlton  Rode,  1 1  miles  south-east  of  Norwich,  aged  forty- 
nine  years,  was  brought  home  to  his  parish  about  twenty  years  ago,  with 
a  family  of  six  children.  The  overseers  granted  him  an  allowance  of 
2s,  6d,  per  week,  and  supplied  him  with  a  wheelbarrow,  desiring  him 
to  try  to  find  employment  in  wheeling  out  marl  from  the  pit  to  the  land. 
He  obtained  work  of  this  sort  from  a  farmer  in  a  neighbouring  parish, 
who,  finding  him  a  sensible  and  industrious  man,  kindly  lent  him  money 
to  buy  a  donkey,  and  afterwards  a  pony,  which  he  repaid  from  the  pro- 
duce of  his  labour.  Some  time  afterwards,  by  the  advice  and  assistance 
of  the  same  kind  friend,  he  engaged  to  rent  4  acres  of  land  belonging 
to  the  parish  in  which  he  was  settled.  This  undertaking  proving  suc- 
cessful, he  hired  24  acres  more,  nine  years  ago  last  Michaelmas.  Two 
years  later,  he  engaged  23  acres  more — 14  of  arable,  and  9  of  fen  land — 
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with  a  dwelling-house  and  buildings ;  the  following  year  22  acres  more ; 
and  he  has  recently  added  another  24  acres  to  his  occupation :  making 
in  all  93  acres,  the  4  acres  belonging  to  the  parish  having  been  taken 
from  him  when  he  hired  the  other  land. 

In  order  to  stock  these  different  parcels  of  land,  he  was  of  course 
under  the  necessity  of  borrowing  money ;  but  by  industry  and  good 
management  he  has  been  enabled  to  pay  it  off,  and  is  now  free  of  the 
world.  To  make  his  history  still  more  remarkable,  he  has  brought  up 
a  family  of  fourteen  children,  and  buried  two  others. 

The  circumstances  of  the  case,  as  I  heard  them  related,  appeared  to 
me  60  extraordinary  that  I  was  induced  to  go  over  to  Carlton  to  see  the 
laikl,  and  to  inquire  into  the  system  pursued  with  such  admirable 
results.  I  found  that  Chaney  has  two  suns  grown  up  and  married,  who 
work  for  him  as  day-labourers ;  and  three  sons  unmarried,  who  also 
work  for  him.  In  addition,  he  sometimes  employs  two  or  three  other 
hands.  He  has  fiTe  working  horses,  besides  a  brood  mare  and  foal ; 
nine  breeding  sows,  and  a  boar ;  five  milch  cows,  and  nine  young  cattle 
of  different  ages.  I  did  not  see  any  sheep.  I  could  not  find  that  he 
adopts  any  regular  system  of  cropping,  but  the  appearance  of  his  crops 
bore  testimony  to  the  high  condition  of  the  land,  though  originally,  I 
was  informed,  of  inferior  quality.  The  great  secret  of  his  good  manage- 
ment and  extraordinary  success  seems  to  be  in  a  very  liberal  application 
of  manure  and  of  labour  to  improving  the  soiL  He  told  me  that  he 
never  sells  any  barley,  peas,  or  beans,  but  devotes  his  whole  growth  of 
these  to  the  feeding  of  stock,  chiefly  hogs,  of  which  he  fattens  a  great 
number.  The  particulars  of  this  case  are  so  extraordinary  that  I  should 
scarcely  have  given  credit  to  them  had  I  not  verified  them  on  the  spot. 
They  appear  to  me  to  furnish  a  proof  as  remarkable  as  it  is  delightful 
of  the  benefit  of  high  farming. 

Rent  of  the  24  acres  originally  taken     .    .    20^.  per  acre. 

Ditto,  afterwards  raised  to  .    .    .  22s,  and  24s.  „ 
Rent  of  land  subsequently  taken  ....    40j.  „ 

East  Leigh^  Emsworth^  June  10,  1843. 
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